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NUMERICAL 


OBSERVATIONS. 


‘In God’s work of Creation, amidst the vich profusion 
‘and diversity which scem at first to defy all attempts at 
‘arrangement and classification, an unexpected beauty of 
‘order andl requlurity are discoverable on closer cxamuna- 
‘tion, and all things, from the lowest to the highest, are 
‘fowl “TO BE ORDERED IN MEASURF AND NUMBER AND 


‘WEIGHT,’ 
‘ SCRIPTURE PARALLELISM, 
hy the Rev, John Forbes. 


SECTION [L--LINEAR MEASURES. 
INTRODUCTION. 


THEsE linear measures are expressed throughout 
in terms of British inches and decimals of an inch ; 
no other name of linear measure having been em- 
ployed ; and every measuring rod, bar,-scale, or 
line having been specially prepared for this work, 
and graduated to show inches only, in numbers of 
either 5, or some multiple of 5. For coarse work, 
the rods had their inches painted alternately black 
and white, fractions being then read off by estima- 
“tion, or by a portable inch-scale finely divided ; 
while for closer work the bevelled edge of each 
scale was subdivide: into tenths, and half-tenths, 
—-which allowed a reading off with certainty to 
the merest hundredth of an inch, even under the 
necessarily imperfect candle illumination of the 
interior of the Pyramid ; the readings being always 
taken in terms of decimal fractions of the whole 
inch, and never im tenths of the smallest divisional 
_ space on the scale, when that was other than a 
VOL. IL. 
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tenth, or hundredth of an inch. ‘One of the five- 
inch scales, by Mr. T. Cooke and Sons of York, was 
subdivided, and with great neatness, to every hun- 
dredth of an inch; allowing readings to be taken 
with a hand-magnifier to ‘001 or ‘002 of an inch. 
But this was found to be beyond the requirements 
of the Pyramid in its present state, and was only 
employed in the operations for comparing the 
lengths of the several bars or scales, actually 
employed in the measuring,—with a standard of 
acknowledged authority ; and deducing thence the 
corrections to be employed, to reduce whatever 
lengths had been observed in terms of inches of the 
rods,—into true British standard inches ; which are 
accordingly the inches in which all the following 
observations are, or are intended to be, expressed, 
when not otherwise specially noted. 

The rods or scales employed were as follows, for 
any outside work, or forms :— 


: - 
Material—-when Nominal Dividec to, on Te. Jeng: 
¢ | of wood, tipped eee Edge Renee waxeee 
oe with brags at- Fada foe inct 


each end | Length. 


eee 


es -tlenetnamemetemeeed 


inches. inches. tnches ine hea: | inches. 


500 tape| Steel tape, 


‘bevelled | 4, a ne 
ae pica Fine | Middle. | ie pity 

inches. | i . 
Cooke, > Ivory, . .| 5} 16 "15 | one 1: - £995 
Adie, 5| Ivory, . . 5 | 12 ‘l two 0s l- 05 | . 4994 
» , 12 Box- wood, 121 18 34 | one 1: ‘| 11-964 
»» 25) Box-wood, 25 naa ies one 1: “1 | 24:907 
»» 60| Maple-wood., 50); ... 1%... one I: ‘1 =} 49°987 
60 A | Fir, painted, 50 | 23 7 one rs l- l° - §0:008 
50 B | Fir, painted.) 60 2°3 ‘7 one " I: I- a 49°995 
100 A | Fir, painted; 100 | 3-0 ‘9 | one {I: le fle 2100-016 
106 B_ | Fir, painted,| 100 | 3-0 9 | one | 1: I) |. - | 100-031 
500 |... a 0 j1: ae © aa arreee 


} 


mnt ee eR re ne te Ar eneners, pee wr Hate 
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For inside meagures, as inside the coffer and 
inside the passages or rooms, for their breadth or 
height, a set of slider scales was employed ; made of 
mahogany, ended with brass, and the brass tipped 
with steel, shaved or bevelled off on every side to an 
acute angle, so as to offer no impediment to measur- 
ing diagonals inside a cube ; and appearing generally 
of this figure :— 


The thicker part of the arrangement is a hollow 
square tube, 1°25 inch square outside in cross sec- 
tion ; in which slides the thinner part,—which 18 a 
solid mahogany rod, 75 inch square in cross section, 
and can be clamped at any point by an appropriate 
screw. The slider alone is divided, so that it 
measures only the excess beyond the closed length, 
whence the name of each slider is derived. The 
divisions merely consist of whole inches, painted 
alternately black and white, and numbered. The 
sliding rod was made in every case as lung as the 
hollow trunk permitteu ; but if the subject allowed, 
no slider was used with its sliding rod projecting 
very far. The lengths, however, of each slider, were 
taken at mauy different inches of protrusion of its 
inside slidiny rod, as thus :— 
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SLIDER 25. 
(Used chiefly for internal breadths, and depths of 
coffer.) 


Re Tee | inehe Baten chen 
2 = 24965 34 =  933°993 
26 = 25:949 35 = 34-993 
27 == ~=— 26-981 36 = 35:988 
31 = 30-975 | 4) = 41-003 
SLIDER 35. 


(Used chiefly for the breadths and heights of 
passages, doorways, and ramp intervals; and its 
correction, for reducing a length given by its divi- 
sions to true British inches, has been considered 


= — ‘152 inch.) 
Nominal] Length. Real Length. Nominal Length. Real Length. 
35 = 34°863 48 = 47°862 
36 = 35°868 49 = 48821 
41 = 40:856 51 = 50°837 
42 = 41:860 52 = 51°858 
43 = 42-858 53 = 52-849 
44 = 43-864 54 ax 53858 
45 = 44-871 55 on 54859 
46 = 45:869 56 sar 55°875 
47 = 46 ‘855 6l = 60855 


(Correction to reduce a measure in its nominal 


SLIDER 50. 


inches to true British inches = + ‘060 inch.) 


Nominai Length. 


30 
51 
52 
53 
54 
is 
dR 


UR ano 


50-044 
51-068 
52-067 
53072 
54-048 
55-077 
56060 


True Length. 


Nominal Length. 


61 


True Length. 


61:060 
66:055 
71-066 
76-055 
81-055 
86°045 
91-068 
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SLIDER 70. 


(Correction to reduce a measure in its nominal 
inches to true British inches = + ‘130 inch, nearly.) 
Nominal Length. True Length. 


70 = 70°057 

71 ame 71-107 

76 = 76-121 

77 = 77°135 

78 = 78°127 

81 = 81-123 

86 = 86°129 

9] = 91°123 

96 = 96°121 

Aud 60 inches of its slider alone = 60°068 
SLIDER 100. 

Nominal Length. True Length. 

100 = 100°039 

And 90 inches of its slider alone = 90°068 
SLIDER 400. 


"Fhis was a variation on all the former sliders ; 
and was composed of three hollow trunks of maho- 
gany, sliding one within the other, and fixable at one 
point only by a stout brass pin ; in the brass plate 
forming the base of the lower and thicker trunk, 
a strong steel peg was screwed (so that vertical 
heights might be measured truly on sloping floors) ; 
and from the top of the uppermost trunk there could 
be drawn forth,—by a string passing over a pulley, 
and capable of being either pulled from, or clamped, 
helow, —a solid rod, marl.ed with inches, and peimted 
at the end. After a particular measure on one 
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occasion in the grand gallery, this rod was laid 
down on a level floor, and tested by 100 B, with 
the following result :— 


rongueg terete gy Been 
ider part. 
inches. 
Steel peg . = WOOO: eases, 2 eh 
First trunk = WOOO ———eagaeee nee ee 
Second ,, = 99:92 eee kw eee 
Third ,, = 99:95 = aeeee tsk we 
Sliding part at = a 
350°17 350°2 350°3 


This, and the other smaller sliding scales, were 
all made by Mr. T. Cooke and Sons of York, and 
gave great satisfaction ; if too, there is a large con- 
stant error about. some of them, as slider 35, it had 
been intimated to Mr. Cooke, that these rods were 
only intended to carry a measured length from the 
thing measured to a certain reference scale of higher 
order, which was alone to be held answerable for 
the truth of its figures. 


REFERENCE SCALE. Se 


The reference scale was itself, however, only an 
intermediary between the practical bars employed 
in measuring, and the standard scale (of which pre- 
sently), and was thus composed :— 

A flat bar, 10@ inches long, 5 broad, and 0°5 
thick, laid flut cn the shallow floor of a very stout 
box, 115 inches long, 8 inches square at the ends, 
und composet of wood 1°3 inch thick, with deep 
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joist-like sides, to prevent gravity-flexure, and 
armed with thermometers at either end to show 
the temperature; the divisions were at every 5 
inches ; and there were gun-metal rectangles pro- 
vided, one of which was fixed over the commencing 
division, and the other brought to touch one end of 
any rod, whose other end was touching the fixed 
metal surface ; the excess of the place of the second 
rectangle beyond the last 5-inch division of the 
reference scale was then read off by means of the 
small ivory scale, divided to ‘01 inch; and, by a 
magnifier, determined to ‘001. 

y: But the flat bar of the reference seale, which had 
been made out of an organ-pipe of the date of 
Queen Anne’s reign, kindly procured for me by my 
friend Mr. Joseph Sidebotham, of Manchester, and 
reported by several of his frends to be almost 
matchless, when coated with copal varnish, for the 
construction of measuring-rods of variable length, 
-——had been unhappily treated to liuseed-oil instead, 
by the optician inte whose hands I had intrusted 
it; and this circumstance, jomed perhaps to its 
having been cut out in the direction of a radial 
plane of the original tree, and to the heat and 
drought of Egypt,--set the bar twisting at such a 
rate in the plane of its breadth, great as that was, 
that in a short time it would no longer go into its 
box, and had to be discarde’. In its place, how- 
ever, I pencilled a s:ale on the inside bottom of 
the box, put in every fifth inch by means of a fine 
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cut with a penknife, and used these divisions ever 
afterwards as the reference scale ; employing for the 
time an estimated value of their proportion to 
British inches. 

Now, the 5-inch spaces of the reference scale had 
been intended, in any case, to be compared with a 
5-inch stone standard, by means of a micrometer- 
microscope beam-compass ; which, together with the 
said standard, had been prepared for me before leav- 
ing England by an optician there. But when he 
brought the combined apparatus to me in Liverpool, 
only on the eve of embarking, and it appeared made 
quite contrary to instructions, and very ineffective, 
-—I handed it back to him to alter ; and he pro- 
mised so to alter it and send it out after me to 
Egypt within one month, on pain of paying a 
penalty of 10s. per day for every day’s delay beyond 
the month; but I have not seen it from that time 
tu this, though he states that he sent it to Alexan- 
dria three months after the appointed time. 

Being driven, therefore, to make some extempore 
apology for a length-carrier when engaged at the 
Pyramid, I prepared a piece of ancient basalt ; 
scratched with a diamond ring an approximate 
5-inch length thereon ; and compared every 5-inch 
space of the reference scale with this basalt standard, 
through means of the ivory scale divided to ‘01 of 
an inch. In this manner the lengths of all the mea- 
sures used about the Pyramid became known, in 
‘erms of the basalt standard ; and were so deter- 
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mined three times, on February 20, March 22, and 
March 28, at temperatures varying from 64° to 75°. 


BASALT STANDARD. 


The basalt standard having been safely brought 
home, was compared, at the Royal Observatory, 
Edinburgh, on September 7, 22, and 23,-~at mean 
temperatures of 59° and 60°,—with a standard yard- 
measure, constructed by Captain Kater in the year 
1824, and presented by the Imperial Government 
to the Magistrates of Edinburgh ; who kindly lent 
it to me for the purpose of making so necessary a 
comparison. This yard-standard had hitherto appa- 
rently never been used, being kept only as a reserve, 
and consists of a bar of brass, 1 inch square in cross 
section, with raised steel ends, 0°5 imch thick, and 
1 inch broad and high; the distance between 
the inner surfaces of these raised ends being the 
standard 36 inches required. For the purposes 
of comparison, the Kater stardard was not taken 
out of its box; but as it lay there, the length 
inside its upriglits was taken off by one of the 
Pyramid slider scales, and by that transferred to 
the reference sale; whose values were in that 
manner ascertained, in terms of the inches of the 
Kater standard yard ; and immediately afterwards 
by another operation, in teris of the inches of the 
reputed 5-inch basal: standard. 

The inches of the basalt standard being thus 
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compared with those of the Kater standard, were 
found too short ; or that the basalt reputed 5 inches 
were really only of the value of 4°994 inches of the 
Kater standard. 

Now in the comparisons made at the Pyramid, 
I had suspected the basalt standard to be rather 
small, and had assumed its nominal length at 
4°996; but after the above determination with the 
Kater yard, the values obtained at the Pyramid 
were all altered to a value of the basalt = 4°994; 
and these are the numbers which are given in pre- 
ceding pages as the true length in British inches of 
the several scales employed at the Pyramid. 

When all four sides of the base of the Pyramid 
shall be opened up at some future day, more accu- 
rate means of mensuration than the above, will have 
to be employed. 


| 
| 


Number of 
joint from 
top, or N. 


| 
i 


jm) 


mow -— 
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ENTRANCE PASSAGE OF GREAT PYRAMID. 
JANUARY 28—Fersruary 11, 1865. 


ENTRANCE PASSAGE.—(See Plates 11. 111, and rv.) 


West side of its FLOOR ; measures of the joints there, from beginning, or top, 
or north, end of said floor; and then from joint to joint. 


Bas NB 
£3 i ae 
cee 335 
inches. { inches. 

0:0 0-0 
§4:2 | 54:0 
47:9 | 48°0 
589 | 59°0 
65°3 | 65:2 
65-7 : 65:8 
59-2 | 59-0 
65-0 | 66'3 
52-5 | 52-2 
62°3 | 62°5 
§3°3 | 53:3 
36:1 | 3u°3 
396 | 39:2 
61:4 | 51°5 
614; 61-7 
36°5 | 35:4 
48-4 | 49-6 


Jan. 28, | Jan, 29, 
N. to 8.) N. to S. 


fnehes, | {uches. 


0-0 


54:2 
48-0 
58°9 
55°8 


65:7 


59°4 
66-2 
52:4 
62°8 


52°7 
360 


346 


48-4 
400 
24°85 
35°2 


G25 


4ti8 
20°+ 


| 


) See 
zES | vt nd 
Bs | S228 | character of Joint, ete. 
Bg. | 63 ae 
Os: “ey 
A RX hy 
ewe ss ~~ 
inches. | inches. Present beginning of base- 
0-0 0:0 { ment sheet or floor is short 
of its original beginning. 
54°] 54:1 fae t.¢., fairly cluse and 
48°0 102°1 | Good. 
58-9 161-0 | Very good and close. 
55-4 216°4 | Very good and close. 
65°7 | 282°1 ; Indifferent. 
| (Long holes hereabout cut 
i in middle of floor, and of 
59:2 341°3 |< a breadth to reach within 
|, six or eight inches of sides 
( of passage. 
66-2 | 407:5 | Bad, and do. asto holes. 
52-4 459°9 | Bad, and do. 
62:5 | 522-4 | Bad, and do. 
53°1 575°5 » Bad, aud do. 
36°1 611-6 i Bad, and do. 
39°5 651-1 | Bad, and do. 
51:4! 702°5 | Bad, and do. 
516° 7541 | Bad, an: do, 
(Hole 31 inches deep begins 
| 1} here, and shows floor-joints 
36°5 790°6 |< rectangularly transverse to 
' axis of passage, through | 
i \ whole depth. 
48:5 | §39-1 | Bad. 
40-9 | 879:) | Bad, as being broken. 
24°8 | 903°9 | Bad, and do. | 
35'2 $39°1 Better. 

: c, Dixgonal : close, but with 
63°6 100277 delghbouting spoke: 
46°6 . 1049-3 ; Diagonal and close. | 
21: | 1070°+| Sand-heap. 

A: Mamoon's hule in west 
sg-+| 1119-44 “wal 
|  plice 


begins about "| 


a anal 
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ENTRANCE PASSAGE, 


East stde of its FLoor ; measures of the joints there, from beginning, 
or top, or north end of said floor, and then from joint to joint. 


~ 


Con- | whole Dis- 


No. of 
luded 
joint Mea £ pone from 
m sured on eras Mean, | ‘be inning Character of Joint, ete. 
Topar |e | | sein to| of pasa 
oint. 


URC ERERR EE | onaTONRE REE | ET | RRR | eee ree er nat 


0 0-0 0-0 0-0 0:0 
1 546 | 546] 54°6 54°6 Indifferent. 
2 77 | 476 | 476 | 1022 Better. 
3 57°8 | 58°1 | 58:0 | 160-2 Good and fine, i.e., thin. 
' : ae Thin and fine, but partly 
= | 550) 549 | 660) 2152 concealed in a hole. 
5 68°5 | 68:4 | 68°4 | 283°6 Indifferent. 
6 59°0 | 58°8 | 58°9 | 342°5 Bad. 
7 | 66-2 | 66:3 | 66°2 | 408-7 Bad and broken. 
| 8 | &1-7 | 518 | 51:8 | 460°5 Much broken. * 
: Broken, and not square 
9 | 59:5 | 59:0 | 59-2 | 519-7 actoun Rook: 
4. . a Broken, and not square 
10 | 63-2 | 52:8 | 53°0 | 572°7 | giroaa foot 
ll 38°8 | 38:9 | 38°8 | 611:5 | Very bad and broken. 
12 | 40-4) 40-3 | 40-4! 651-9 | Bad and broken. 
13 50°8 | 51:0 | 50°9 | 702-8 Bad and broken. 
14 | 53-0} 52:5, 528] 755-6 ; a en ee 
15 36°3 | 36°6 | 36-4 | 792-0 Better. 
16 48°5 | 48°7 | 486 | 8406 | Very much broken, 
17 40°0 | 40°71 | 40:0 | 8806 Very broken. 
Good originally, but sinée 
Ly. © ’ . ] 
18 | 24:7 | 246 |} 246 | 905-2 | broken at edges. 
Good ; very hard stone be- 
9 i : : ry n 
a oa | sat Rata eae tween this and last, joint. 
| | om good, and in ver 
21) . ard stone, but. 
57°0 | 57-0 | 570 | 997-4 many neighbobring 
| cracss. 
21 | 360} 36-4 ' 36-2 | 1033°6 Diagonal, and do. ato. 
| Sand heap, adventitious, 
ates mixed with broken stones, 
21} 38+! 30° | 32°+)1066-°+ blocks up entrance pas- 
| | sage beyond and below 
| = this point. 
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ENTRANCE PASSAGE, 
FLOOR oF. 
West Side compared with Hast Side. 


— 


| 
Number of! yoint to Whole distance | 


joint from Do. on | trom begtuning | Do. on Error of 
To por pint on East side. of Pam “Wat East side ‘arity’ 
| 
|p 00 0-0 | oo | 0-0 sa 
] 54:1 54-6 54:1 54°6 + 05 
2 480 | 476 102°1 102-2 + 0-1 
3 58-9 58-0 161°0 160-2 — 08 
4 55°4 550 216-4 215-2 — 12 
5 65:7 68-4 282:1 283°6 + 15 
6 59-2 | 58-9 341-3 342°5 4+ 12 
| 7 66-2 66:2 407°5 408-7 4+ 12 
§ 524 | 518 4599 | 4605 | + 06 
9 62:5 59-2 522-4 | 519-7 — 2-7 
10 53° 53-0 5755 | B27 — 2:8 
il | 36:1 38:8 6116 0 | GES — 01 
12 39°5 40°4 651-1 | 651-9 -'. 0°8 
13 51-4 50:9 7025 | 7028 4+ 03 
14 516 | 52:8 7541 | 7556 + 15 
15 36:5 | 36-4 7906 | § 792-0 4 14 
16 48:5 48°6 8391 ‘| 8406 + 1% 
17 40°0 400 8791 , 8806 | + 15 
18 248 | 246 9039 | 905-2 + 13 
19 25-2 35:2 9391 | 940-4 + 13 
} 20 63°6 57:0 10027 | (9974 — 53 
21 46:6 36:2 10493; «10336 — 157 
21’ 21+ | 32+ |} 1050+ + 10664 | — 4°4, 
21" 49-+ | WIM ¢ aa, | de | 


NOTES ON FLOOR OF ENTRANCE PASSAGE, TO 
ACCOMPANY THE MEASURES. 


This floor is all ini a limestene, close, compact, 
more or less hard i: places, abrading a fine white 
dust, which rises in sir oke-like clouds under the 

; 
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feet from holes where it has accumulated. In parts 
not exposed to friction, this limestone has a ten- 
dency to decay into or acquire a rough, coarse 
surface, something like what granite might present, 
if coated over with thin, yellowish, lime-wash ; but 
where under friction, as from the fect of countless 
travellers, it has approached a smooth, glossy, and 
marble-like appearance. There has been a slight 
wearing down of the floor over its whole breadth, 
as evident by its present level compared with the 
side joints. 

To assist men, apparently, to ascend and descend 
on the originally smooth, sloping surface, occasional 
shallow, transverse holes or notches have been rudely 
cut in the floor at moderate distances apart. But 
much more rudely still, has the operation been per- 
formed towards the middle and lower end (of the 
here measured portion) of the passage, where the 
floor-stone is not so hard as near the beginning. 
For in such parts, these transverse holes, usually 
about two-thirds the breadth of the passage, have 
been lengthened out, preserving their breadth, until 
they mect and join each other longitudinally ; and 
have then been deepened so as almost to form a sort 
of ditch, running along or through the central line 
of the passuge floor; very rough and broken, but 
yet enabling the ascent and descent to be made with 
only little stooping. These floor-holes have attained 
the following vertical depths at the given distances 
from the North beginning of floor, viz. :— 


Yo). I. ae 


hinds of floor, wals, and roof repeated twice) of Entrance Passagy 
OF GREAT PYRAMID 
opened out ow plane’ of the' flan, or Basement: sheet : 


bd ik oe see eS labch dds de sasavinerate See SNe ete s Se Sh Seana s Chem se Rees vngs SMe SSSR eRe nc een lates seeee rea seet ase sSeresSiveese, seseee Seen se eas s eet te aes 
Oe tem mmee 


ween enr nomen 


deuveoue 


mewone 


qo 


nme semaine em + ste eae oe names kg Siero see Oe ae eet oe Sent reer 


Se tee rte create seerctsectners 
Seale. of British: Inckes for Size. and Distance: trom. North: end of Floor. 


A, A, A, A, He Basement shit. | DD, B, West-wall of passage. 

BB, B, bine of Moor, of passage. } BE GEL. Roof of passaae, repeated twice 
C, 0, Fast wall, | 

G, trranute, porcll lower buut-end: of losing tance to fast ascending pussage. 


! 


H, Heap of adventitious dust & rabhish drought ru) bre irabs. 


by Ciliph At Mamoons hole: where it broke. indo Histwadl oP Endvance passage and wil. sre travellers as a meais 


| (, 
Zz 
| A, 
: of wetting roan. the Prrteallis books, & inte the ist ascending Passage. 


sail 


Fee ets een 
eR ARN Cte NORELRORRONNS X 6 or wk Mla eh ian the th beeen anand iy A 


fF = ; of oe 


reac Seem ae ee rN mm tem Miptiness MAN ep nes menrememers 65S 


Ww ee Bye Mane | Tah Fan ‘dnt 
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. At and about distance, 200, depth of holes = 4 more or less. 


9” 300, = 8 ” 
99 400, 99 = 10 39 
99 450, ” = 14 9 
99 600, ” = 16 ” 
o 700, ” = 18 29 
9 800, ” = 31 ry) 
99 1000, ” = 0 9 


At the distance of about 1000 inches, the holes 
in the floor cease ; and apparently because there, a 
very much harder stone is employed ; so hard as to 
have defied both men and nature to injure it, and 
to have left for a short space the original floor 
surface almost unabraded and uninjured. Below, 
or beyond about 1100 inches of distance, the further 
floor is encumbered, and the whole passage down to 
the subterranean room of the Pyramid is stopped 
up by heaps of stones and sand, adventitiously or 
mischievously introduced by the Arabs in the course 
of the last few years ; and effectively limiting now 
the amount of ‘ entrance passage’ that can be care- 
fully examined. | 

Only on the third occasion of taeasuring, dit I 
perceive, that the piece of uninjured flooring, extend- 
ing from 940° to 1065" of distance, is crossed by two 
Joints. Rather obscured they are by neighbouring 
and parallel cracki: vs, but true masonry joints 
nevertheless ; very fine and thin, and placed notably 
diagonal to the axis of the passage. This position 
is such an anomaly to the other jvints of the floor, 
and has been so very carefully and exactly per- 
formed,—made so close as !ot to catch a careless 
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eye, and yet so certainly as not to escape a scruti- 
nizing one,—-and constructed in such excessively 
hard stone, that, whatever was intended, it has lasted 
to the present time untouched, and uninjured,—that 
something must have been purposed to have been 
marked thereby. What could it be? By referring 
to the plan of the passage, Plate 11. page 16, it will 
be seen that the lower hutt-end of the granite port- 
cullis leading to the upper parts of the Pyramid is 
just above the place; or rather the hole belonging 
to said lower butt-end of it, is ; viz., that hole in the 
ceiling, out of which the so-called ‘triangular’ stone 
had dropped when Khaliph Al Mamoon was forcing 
his way into the Pyramid,—and disclosed to him, 
what Herodotus had never suspected, that there was 
an upper system of chambers and passages in this 
Pyramid, besides its subterranean ones. 

The long and large holes in the entrance passage 
floor, though passed over by many describers, are 
thought by Perring and others,—to have been 
effected at a very early day, in order to let men get 
under the blocks of stone—with which they suppose 
the passage to have been filled up to its mouth by 
the original builders,—and so by getting under 
them, to be able to break them up and then drag 
them out piecemeal. 
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ENTRANCE PASSAGE, 


‘Roor OF. 


West Side. 
Whole dis- 
: tance from 
First ee 
Second beginning of a 
No. of {measure, Character of joint, ete. 
: : easure, ; : 1 ; , ’ 
jlok. [Joint to fegaure) Mean. | for, produred) "January 0, 188s 
level— 
continued, 
Front surface of first roof 
0 0-0 0-0 0-0 162:2 stone is rather wavy and 
uncertain to measure. 


l 38°2 | 38°2 | 38:2 200-4 Indifferently good. 
: Roof stones have a 


2 40°7 | 20°38 | 40°8 | 241:2 | Do. dusty, pulverulent 
surface, and are 0°3 
3 42: 42°83 | 42-8 284-0 Bad. higher than joint 
of tup of walls. 
4 665 | 66:4 | 66-4 350°4 Bad. 
5 80°6 | 30°8 | 30°7 381°] Bad. 
6 | 390] 392) 391 420-2 Good. 
7 85:3 | 35:3 | 33-3 4555 Indifferent. 
| Bad, stone showing a 
8 | 354) 3541 35-4 490°9 honey -comb — surface- 
| rou hness. 
9 618 | 62:0 | 61:9 552'8 Indifferent. 
10 | 368] 366} 366 589-4 | Fair. 
ll + $66) 36:5 | 36-6 6260 4iuch broken ov under side. 
12 36:7 | 37:0 | 368 662°8 Bad. 
13 | 5541 554] 55-4 | qisiee fae eee ae cemase Rouge 
14 65:4 | 55°3 | 55-4 | T7736 Fair and do. 
15 54:6 | 54-7 | 54-6 | 8°82 | Broken at under side. 
16 556 | 55-6 | 556 853'8 
17 34:3 | 343] 343 | 918°) 
Visible only ix a hole in roof, in 
8 | s90| 501] sow] 973 | RSENS ae Sealy me 
! sage. 
| ‘i mea ee ; pda 
19 | 46-7; 466 | 466 | 1023-7 " tyne produced upwards: nit: 
‘wer end of granite portcullis. 
20 403 | 400 | 40:2, iv63-9 | Indifferent and broken. 
21 | 480| 480] 480] 1111-9 k Acie on wert akc ti panes’ 
L Beets aod 


LNT = A Se ANT Eno 5 ree RR EIS 8 teens ee ae me, ena 
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ENTRANCE PASSAGE, 


eaten-in surface. 


Roor ox, 
East Side. 
Whole dis- 
First Aen pee 
No. of | measure Second eginning o Character of joint, etc., 
joint, | fom |measure| Mean. |foor, produced] "January 30, 1865. 
joint. roof-level— 
« continued. 
: ( Wavy and uneven cut off 
0-0 00 0°0 162°3 ) to roof stone. 
38°6 | 38°8 | 38-7 201°0 Indifferent. 
409 | 40:9 | 409 241-9 | Bad and broken. 
43°3 | 43°3 | 43:3 285°2 Indifferent. 
66:2 | 65°8 | 66:0 351°2 Bad and wide. 
Bad and wide; powdery, 
303 ; 305 | 304 { ~ 3816 passing into a rough 


39°6 | 39°4 4921°0 Close. 
33°3 | 35-4 456°4 Indifferent. 
| 356 492) | Bad. 
61°8 7 61°8 553-8 | Bad; stone very rough. 
| 

603 | 

H 

| | 

| 

| 

{ 

i 

| 

{ 

{ 

t 


fod peed 
mS O COn on Bmw © 


| 37-8 6281 Indifferent. 
| 36°7 664:8 | Bad. 
55°4 720:2 Wide. 
Stone ve rough and 
53°0 | 773-2 broken. - - 
827°7 Much broken at lower edge. 
§860'3 


921°7 
(Situated up in a hole, ae is 
: 4 in continuation of porte ue 
981°9 blocks of first ascending 
sages, and in their inclined li 


cat 6°5 before this, a paralicl 
1; crack. This joint produced in 
10281 i" ite own plane upwards, hits 
ent of granite portcnilia, three 
ae inches above ita bottom. 


| Fr thie point the cefling is | 


46°0 


a 
= bed 
SS 


56°6 36:5 590°3 Good and close. 
37°8 

| 

| 


much broken in continuation | 


388 | 386 10667 of Al Mamoon’s forced hole | 
| from the west. | 


20 | 36 5! 


* 
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ENTRANCE PASSAGE, 
Roor oF. 


Kast and West Sides compared together. 


ce een a ORs LE A Sy TR LE ot AN Yo Re ES AR Fe RE AE ee = ae wy en 


‘ 
{ 


| Whole distance 
Number of ; rom US ginning : 
joint from lant on Do, on ice airarle se ai i cua 
Top, OF | West side, | East side. | to roof level, | wASL BICC. larity. 
North End. coutinued on | 
West side. | 
Ty: een a : ae 
0 0-0 0-0 162-2 162°3 i + ol 
] 38-2 38-7 200-4 | = 2010 + 0-6 
2 40°8 40°9 241°2 1 241°9 + 07 
3 428 | 433 2840 | 285-2 i+ 12 
4 66:4 | 66-0 350:4 | 351:2 | + 0-8 
5 30°7 30-4 381°1 | 381°6 1+ 05 
6 391 | 39-4 4002 | 4210 | + 08 
ar, 35:3 | 35-4 4555 | 456-4 + 0-9 
8 | 35:4 | 35-6 4909 | 4920 + 1-1 
9} 619 | 618 552°8 | 553 °8 + 10 
10 366 | 36-5 5894 | 5903 | 4- 0-9 
| 366 | 37:8 6260 | 6281 | 4+ 21 
| 36:8 | 367 662°8 6648 | + 2-0 
| Bia | 554 718-2 7202 | + 20 
( B54 | 53-0 773°6 773-2 | — 04 
54-6 | 54:5 828-2 827-7 | — 05 
556 | 58-6 883-3 | 886-3 | O85 
34:3 | 35:4 918°1 921-7 | 4 36 
59-0 | 60-2 9771 19 | 4 48 
466 | 482 | 1023-7 1028°1 4 4-4 
402 | 386 | 10639 | 1066-7 |+ 2:8 
48-0 | | Ta | sas . 
| | 


dodiditas, Meats Rs: ca — Rr eee — aetna eats 
a amenennn —-— 


NOTES ON THE GENERAL ( HARaACTER OF ROOF OF 
ENTRANCE PASSAGE IN GREAT PYRAMID. 


These blocks of stone dv not seem of so hard and 
dense a quality as those of the side walls; and 
these again are inferior i. the floor stones ; which 
floor, therefore, seems to have heen meant to stand 
work. The roof stones near upper end of passage 
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have a pulverulent surface, as from dry oxidation ; 
lower down the passage they show the same rough 
decayed surface as the wall stones. Water some- 
times runs down both the roof and side walls, as 
shown by dark stains. 

The roof is first notably broken in upon, or 
broken out of, at, about, and in continuation of, 
the butt-cnd of granite portcullis of first ascending 
passage ; and next it is broken in upon, and even 
more extensively and irregularly, lower down, partly 
opposite to, but more in continuation of, Khaliph 
Al Mamoon’s hole in the west. 

The parts broken out of the roof, under the port- 
cullis, are rather more than would supply ‘the now 
missing ‘ triangular’ stone,—which, according to Sir 
Gordnct Wilkinson and others, once completed the 
roof at that spot, and kept the portcullis out of 
sight ; but they quite include the reasonableness of 
its once having existed. 

The greater astute ‘es of nearly all the roof joints 
east, over West, as measured from commencement of 
basal sheet at its upper or north end, is probably 
due to the north escarpment of said basal sheet, in 
its present broken state, being rather difficult to 
trace ; in fact, rather to error in point where 
measures were begun, than to all the roof joints 
being out of cross-level : the differences among 
them will, however, still serve to indicate the de- 
gree of closenvss and accuracy aimed at, or attained, 
by the builders in that particular element. 
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ENTRANCE PASSAGE, 
WALLS OF. 


West Wall, Zower ends of Joints. 


—_ RO Se SRY tere e-em 


Measured 
. January 27. January 30, : 

2 | January 27, Mean Total distance 
2 |- ES 2a Sy ee | ailuded: | from outside Character of Joint, ete, 
ow D ie fs tires as ; ef basement, 
Ec | Jolut tojoint. Joint to joint. | Joint to juint. |» | 
=] - a. : = mee - om ee — 
fo pM Selo aks 7 ! 
—_ 
2 a Whole course. | Whole course. Whole course. i hule course, | Whole course. Whole course. 

9° Buse eas oes: ot fn aS I Re SITS ee eat 
32 
2 | Oppor Lower es per: ee Upper ere wer | 2 pper! Lower! U per Lower Une i Lower 
“ | cuurse.| course, course, ,or urse.| CuuTSe. Course, | course. course. | course, conre, Per course, 


», Course, ¢ 


tees enters es ao. 
2 nett Pes ee se meme ee emer eee: oem anette 


di 
oe . 
| ; 

| 


00 0-0 ee Bear ieee atic! 


1 
1 
A OR Om mm FR a eee ene ete, 


| 
0 Oe 0) ia ol ont (This first | 
| | | | Upperjoint | 
1 se fine as 
| | i to have es- 
1 42-6 | i 42-7] 42° 2 A268 | 426 426 166-0,152-6 4 caped ob- | Good. 
| | | | . servation 
| ! on the twe 
- | first inen- | 
| \ surements. 
® 1100: 100-5 55-0 oe 0° 55-0) 58-0 ! 95°21 58-0} , 55° 1) ane Q: 207 ce Good, hee 
Ss $2-2 239-3 {Verte approst.| 
4 $97 | B98 foo. 59-6 3419-4 Do. | 
Bio 420 | are a, $2°3 ne | 
6 ee ae 7 an 35°4 $27'1 | Good, 
7 55-0 fod o-oo. | 55-0 482° Bad. | 
8 AB 45°10 OO. Sica: i 8645-0 527-1 Indifferent. | 
9 36°) B49 Fo, i 35-0 Fide] Good, 
og ee a ore } 7790 | 6301 | Bad. | 
11 42:1 42-2: eae 22 | 681°3. | Bad. 
}2 591 | 6970 TO... hal 7404 | Bad, | 
13/ 986 | op | Oo 205 | 768-9 | Bad. : 
14 345 84-6 801-5 Bad or indifferent. 
WH) 406 | 408 foo. 40°5 | 842-0 | Bad. 
16 V1 | @1. Fo. 291 | 71:1 | Indifferent | 
7 60°4 7 HO 9815 food. 
18] 4955 45 39-6 “81-1 | Good. | 
f Good, when pro- 


i duced upwards 
hits cen‘re of 


ne ey Qo: 
rer 29.8 2°8 1010-8 f) jawer end of 
[ zgranite portcul- 
| q lis. 


41°4 1OF2 2 Ctood,. 
, j Touched on by 
— ; BEO+ > bbb | 1:97'-+ {2 Khaliph Al Na. 
\ moo.’s hole. 


re ind «f Al Ma- 
oT ae 70° + | oC W777 meon’s hole. 
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No. of wall-joint from 


wom > | top or North end. 


a) 


© GO -3 G2 ON fe 


~ 1 ee RE eee EOI LN I SLT 
betetenteen es ee LT SLATES LIA A CTE IO ote IOI T TSO <A trrtepapteartteenr puesta — 
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ENTRANCE PASSAGE, 
WaALLs OF. 


West Wall, Upper ends of Joints. 


Second Total distance 
First measure, Seow _. Mean, from outside 
joint to joint. joint to aon ie joint tu joint. ue Deemer 
eee eee ce eee 
Whole course. | Whole course. | Whole course. | Whole course. 
CU | Lower, Upper| Lower Upper | Lower Upper Lower 
CONTHE, | CONTSE. course. ina eae course.} Course | course. 
Sans | Sve eA { --—-- ee 2 
00 0-0 | 00} 0:0} 0-0! 0-0 [122-4 '110-0 
42°8 | 42-6 | 42-7 | 42-7 | 42:8 | 42-6 165-2 |152°6 
58°2 | 55-3 | 58:3 | 54-9 | 58-2 | 55°] aa cua 
ee See 7 ae i: ere: 
t } | 
504 | 502 | 502 ) 273°6 
65:7 | G52 | 65:4 | 339-0 
527 | | RTL BONG 
35°3 35°30} 35:3 427-0 
55°1 55:2 H52 482-2 
45'3 | 45-2 452 5274 
35-0 35-0 | 35-0 =| = 562-4 
700 | TTL | TO | 689-4 
41°9 418 i 41:8 | 681-2 
59°4 59-4 594 | 7406 
26°5 26°: i 964 | 767-0 
34°8 34:8 j 24:8 801°8 
40°2 40°5 40-4 | 842-2 
29°3 294 | 209-4 | 871°6 
59°72 603. | 602 | 931-8 
49°5 9-4 {| 494 | 981-2 
303 | a | 80-3 | 1008 
| | 
| | | 
40°8 sai | 40'S | 1052°3 
| | 


[ SECT. I. 


i 
’ 
| 
{ 


Character of Joint, ete ' 
January 31, 18685. 


on wenn erent - 


Vertical joint 
approximately. 
Vertical do. 


| 


In a fracture. 


Ee ae Re ee 


This joint pro- 
duced in its: 
own line hits. 
portcullis end. | 
Past, or to: 
south of port: | 
cullis butt-end. 


Usb 


- 
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ENTRANCE PASSAGE, 


WALLS OF. 


West Wall, Lower and Upper ends of Joints compared together. 


eae mete ees Seen ERR re rN 


—— 
L 1 Up d ; 
| E | Lowerend: Upper end : | total distance otal distance Correction 
| ES | joint to joint. | joint to joint. | from beginning | from beginning! Teauired Mg 
| iis | | of flour, North. ike of floor, North. | Bel 
| at ee se ee ro at 
| ct | Whole course. | Whole course. i Whole course. Whole course. ! Whole course. 
ee ee Loco ceete ee eee — — 
S Up per | Lower | Caer Lower Upper : Tower; Upper | Lower | Upper | Lower 
re course, ; COUPE. course, | course, i course. , Course. | course. hae course, ' Course. | course. 
ar ae facets Secs I eters ae as | - aes & een ee ee) - | ee 
| t i 
0 0'0 | 0:0 04) | 0-0 | 123-4: ‘1110/1224: aa ea 
1 | 42:6 | 42°6 | 428 | 426 , 166-0 1526; 165°2/1526| +08) 0-0 
21) 58°0 | 550 | 58°2 | 55:1 : 224:0 - 2076 § | 223- 4) 207°7 | ae —0') 
ate eianates d othe = | | 
! | 
3 gi 502 | 289-8 2736 | + 16-2 
4 59-6 O54 | 349°4 | 339° 0 | + 10-4 
6 a 52°7 391°7 3917 0-0 
6 354 | 35:3 | 427-1 4°70 + O1 
\ RY 6 é 
8) 50 | te2 | ama | bra | = 08 
0} aso | 350 | toni | Bead | =O 
lo} 770 | 770 | 6391 639-4 — 03 
1] 42-9 413 | 6813 681-2 + O1 
12} 59° | 59-4 740°4 7406 — 02 
13 26°5 26°4 166°9 | 767-0 — O01 
14} 346 34-8 8015 | 8018 — 03 
15 40°85 40-4 *42-0 842: — 02 
16 29:1 294 | BTL L 871-6 — 05 
17 60°4 60-2 951-5 931°8 — 03 
18 496 49°4 Sill 981 :2 — O1 
19 29'8 30°3 ! = 4000°9 1011°5 — 06 
20 41:4. 408 ‘' 10523 | 19593 0-0 
21 55: ee NOUS: 4, free J ahd 
21’ (oe } LATER | ore = 4. saul 
as it eRe een Lee 
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First 
measure, 
joint to joint. 


Whole course, 


Upper | Lower 


ENTRANCE PASSAGE. 


[ SECT. I. 


ENTRANCE PASSAGE,— WALLs or. 


Second 


measure, | joint to joint. 


joint to joint. 


Mean of 


Whole course.! Whole course. 


Upper | Lower] Upper | Lower 


East Wall, Lower ends of Joints. 


Total distance 

from outside 

of basement, 
North end, 


Whole course. 


Upper | Lower} Upper 


January 80, 1865. 


Whole course. 


a 
ég 
a= © 
SF 
a8 
cs 
5: 
5 a 
oe 
Z% — Icourse.|course |course. lcourse.|course. |course. (course. |course.| course.| LOWeFr course. 
0 0-0} 0°0 0-0; 0-0 0:0; O:0 ;, 124°8/ 110-2 
Exquisitely 
ees flue ; more re- 
| Fine | markably still 
1 {| 83:3} 40°1| 83-2; 40'3] 88:°2| 40:2 | 208:0|150-4|< and |< _ the longitudi- 
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9} 63-9 68°1 68-0 6061 |{botene’ OP? OP 
| (Moderately close ; 
10 53°7 §3°8 63°8 658'9 stone surface very 
rough and decayed. 
Open ; two big cracks 
11 §8°1 | 58°3 68:2 N71 { ber this and last. 
oint. 
. ; ; : Closer at top than 
12] 441 44-2 44-2 7613 [4 ete 
13 60:0 60-0 60:0 821°'3 Indifferent. 
: ; F j Indifferent ; wall 
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ENTRANCE PASSAGE, 
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WALLS OF. 
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First measure, 
joint to joint. 
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ENTRANCE PASSAGE, 


WALLS OF. 


East wall, Lower and Upper ends of joints compared. 
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NOTES ON THE CHARACTER OF THE STONE SURFACE 
OF THE WEST AND EAST WALLS. 


These walls of the entrance passage begin at 
the north or upper end in two courses to form its 
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height ; but after 100 inches or more of distance 
southward, they are formed of larger blocks of the 
full height of the passage, and therefore in a single 
course only. All the joints between these stones 
are transverse or perpendicular to the axis of the 
passage, excepting only the third and fourth joints, 
which approximate to a vertical position. 

A few inches below, or south of the fourth joint, 
and nearly similarly on cithor side of the passage, 
is still to be seen a line about 08 broad and °02 
deep, drawn by a powerful hand, and with a hard 
tool, upon the stones, and in direction of a perpen- 
dicular to the line of the passage. The line finds 
itself on that particular stone, whose lower or 
southern end is perpendicular to the passage, while 
its upper and northern end is approaching to the 
vertical ; and from its (the line’s) position, would 
enable a set-off to be obtained for the unusual 
aigle of the northern face more accurately than 
from the farther end of the stone, to which the line 
may be considered parallel,—but it is in fact rather 
truer in rectangularity than vhat, tu the passage axis. 
The Pyramid guides had not noticed these lines on 
either side ; and quite believed, on having them 
pointed out, that they might have been made by 
the original builders ; while we ourselves afterwards 
found traces of similar lines on the junction surfaces 
of fragments of casing stoncs, and :moxe notably on 
the south-west socket of the Pyramid excavated and 
exposed to view by Mr. Aiton in April. 
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The joints of the stones near the beginning of the 
passage are fine, thin, and true almost past belief ; 
towards the middle of the passage they become 
coarse and wide, say 0°2 in breadth ; but are closer 
again on approaching the neighbourhood of the port- 
cullis block of the first ascending passage. 

The surface of the walls is nowhere absolutely 
smooth : it shows indications, indeed, of having heen 
once worked to a truce plane, and then having, ages 
afterwards, suffered a corroding effect, which has 
partially honeycombed the surface ; and this effect 
is chiefly visible far down inside the passage, where 
mechanical violence is most slightly felt. Wherever, 
on the contrary, the stone has been exposed to fric- 
tion, it seems to harden under it, become smooth 
and marble-like, and resist the corroding and rough ~ 
honeycombing influence seen elsewhere. Wherever, 
too, the stone has beeu fresh chipped or fractured, 
as it has been abundantly near the portcullis, the 
chipped surfaces are smooth, dense, and uniform. 


SECT. I. | 


ENTRANCE PASSAGE. 


29 


ENTRANCE PASSAGE, 


WaALLs OF. 


West Wall Joints, tested for rectangularity by a large Square. 
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behind this joint, or at about 355 
inches or more from beginning 
of basement sheet (for it was not 
measured for distance) reads on 
the square +012 by a forward 
observation, and --Q'12 by a 
backward observation, whenee 
the mean shows no error of per- 
pendicularity. 


Joimt open below. 
Joint open at top. 


Bad joint. 


Passage grows dark about 
aud Lelow this point. 


This i>.iné produced up- 
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middle of lower butt-end 
of granite portenllis. 
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ENTRANCE PASSAGE, 


WALLS OF. 


East Wall Joints, tested for rectangularity by a large Square. 
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Notes, January 31, 1865. 
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a hole. 
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past, or to the south of butt- | 
\ 


| ; 
f Best joint for many peer 
4 | 
ae 
i 


| 


{ 


end of granite portcullls. 


etn ae eee + 
ene 


SECT. I. | ENTRANCE PASSAGE. 31 


NOTES ON THE ABOVE OBSERVATIONS. 


The square employed was made by myself at the 
Pyramid for the occasion, out of some of the well- 
planed flat deal bars contained as packing in the 
100-inch linear box. The height of upright was 
41°, and length of bar, 50 inches. The base was all 
on one side of the upright, in the L manner ; hence, 
when testing any particular joint, and reversing the 
square upon it, the tail-picce stood on different 
nortions of the passage floor on each occasion, which 
might introduce some error from want of perfect 
straightness of floor surface ; the shape, moreover, 
of the pieces of wood forming the base was such, as 
to prevent the upright applying quite so close to 
the wall in one way of using it as the other.—when 
the making of the observations accurately, became 
therefore rather more difficult. 

I had hoped, on examining the square when first 
made up in the instrument-temb, that it was true 
at the top of its upright to much less than 0°1, but 
by the time it had been carried up to the Pyramid, 
the observations show that it must have increased 
its error to 0°1 full, caci. way ; making a difference 
between two sets of readings, with tail-piece re- 
versed, of 0°20, which is probably a greater error than 
most of the joints themselves are reaily affected by, 
—always excepting the two quasi-vertical joints, 
whatever the reason of their buing so made, may 
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have been. The large differences between the cor- 
rections for the said two joints, as measured with 
the square and as deduced from the linear measures, 
pages 16 and 19, are believed to be due to the 
measure of the square being taken at the top of its 
upright, or 41 inches from floor, while the linear 
measures were taken at the very top of the wall, or 
4'7°3 inches above the same. 

After making due note of those two anomalies, it 
will be perceived that there is a remarkably in- 
creased accuracy in the parallelism of the wall 
joints, as well as in their perpendicularity to the 
axis of the passage,—than what obtains with those of 
either floor, or roof ; where errors, or variations exist 
as often to whole inches, as in the walls they do to. 
tenths. This species of accuracy, too, is preserved 
throughout the whole measured length of both walls, 
notwithstanding that there is no effort apparent to 
make the blocks composing the walls either all of 
equal size, or to make them correspond in large and 
small on the two opposite sides. 
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ENTRANCE PASSAGE, 


Relative lengths of stones in floor, walls, and roof, beginning 
with the highest or Northernmost.—(See Plate 11.) 


West wall. East wall. 
Bottom of. Top of. Roof. Top of. Bottom of. 
Floor, —— Ian nan Floor, 
West | whole course.| Whole course. Whole course.; Whole course,| East 
side of. side of. 


Cn ee ns | A | Naim ot OA 8 mem er 


i 
Bottom! Top Bottom; Top 


~ 


ee g Bottom! Top |Bottom 

East o of of of 

side of.; upper} upper | lower} lower 
course.| course. course.| Course. 


of of of of | West 
lower | lower] upper , upper |side of. 
course. jcourse. siionieaa aa 


erences | norman |e we | ee 


54:1] «. oe ui er ie ane 8 we | 546 
480 | ... ne 56 vi ise bee ie sti re . | 476 
58-9 | 426 | 42:6) 42:6 | 42-8] 38-2 | 38:7 | 82°38) 83:2 | 40:0) 40-2 | 58-0 
554 | 55:0 | 55:1} 58-0 | 58-2} 40°8 | 40°9 | ... ... | 68:8} 68:8 | 55°0 


Sr ee | a 


65°7 82-2 502 42:8 | 43-3 70°6 70°8 68:4 
§9°2 59-6 65°4 66°4 | 66-0 66°6 63:9 58°9 
66-2 42°3 §2°7 30-9 | 30-4 42°6 33:4 66°2 
52-4 35°4 35:3 39-1 | 39-4 54°8 54-9 51:8 
62:5 55-0 55-2 35°83 | 35-4 58:8 58:8 59-2 
53-1 45-0 45:2 35:4 | 35°6 36°5 36:1 53-0 
36-1 25 35-0 61-9 | 61:8 676 680 =| 388 
39:5 73 770 86-6 | 30°5 v3°8 53:8 40°4 
51-4 42-2 41°8 26°6 | 378 58-0 53-9 50-9 
516 59°] 59-4 36°8 | 36:7 44:2 442 52°8 
365 26'5 26°4 55-4 | 55-4 601 60-0 36'4 
48-5 34°6 348 = | 55-4 | 53-0 32:8 32°9 48-6 
40-0 40°5 40-4 | 546 | 545 62°5 62:8 40-0 
248 29°1 29'4 | 556 | 58-6 40°6 40°8 24°6 
35-2 60-4 60:2 | 34:3 | 35-4 42-5 42-6 35-2 
636 49°68 49-4; 69-0 | GUS 89-2 39-1 57:0 
466 29°8 30°83 46°6 | 46°2 43'6 440 36-2 
21-4 41-4 40°8 402 1383] wa. 570 92-4 
49-4. 6h | oo... 48-9 A eee mn EN ~ 

eee 70°4- Gen | see eorcee | presse 


VOL. IL C 


34 ENTRANCE PASSAGE. [SECT. I. 


ENTRANCE PASSAGE. 


Relative positions of joints in floor, walls, and roof, as indicated 
by their distance from beginning of basement sheet at its 
North end.—(See Plate 11.) 
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Relative view of errors of perpendicularity tu axis of passage in 


the joints of floor, walls, and roof; the measures by the 
square being corrected for the less height of its upright, 
than the walls of the passage. 
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than hat of frietional 

1 prose. 

Yet it was important te! 
exhibit, the results of 

thi~ vwethod against the | 

_sauare on the wells, as; 
iit is the oniy method | 
‘ that. was employed to 

test the joemts of oe 
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ENTRANCE PASSAGE, 


Breadth and Height of, measured with Slider 35:, and therefore 
corrected by—-14 to make it show British inches. 


Ator 
near 
floor 
joint, 
on 

West 
side. 


Breadth, 
perpendicular to 
axis of passage. 


Near Near 
bottom | top of 
of walls.) walls. 


AT TT QC SEA SENTRA arent Mae A ania = 


Height, 
Mean, or| Perpendicular to 
breadth | axis of passage. 
feat height. Notes, February 1, 1865. 
middle | West | East 
of walls.! side of | side of 
floor. | floor. 


eects | eompemeneememnner | ene nees | eeeernmeee | eoaemecemenemneees | emma | SSRENESRENpEEmaninene | cope enone ateynas tahini / atest 


i. 
7 
i 


41°61 | 41°63 


41°51 | 41-41 


41°59 | 41-41 


41°59 | 41°51 


is 
| pee 
| 


41°59 | 41°46 | 41-52 


| 
Pe 
a 
| 


41-46 Gaippeal- 
Mean of all, 


The pecuiiar little holes of 
; oh ees the rough decayed sur- 
41°62 , 47°24 | 47°27 | 47°26 face, always avoided. 
Passage has a vertical 

height here = 52°68. 


eee eerie eve 


41°46 | 47°23 | 47°30 | 47:26 

Supposed to be Professor 

Greaves’ place of measure; 
the fifth joint might also 

| answer his description of 
heing ‘opposite taa joint 

he vs, in the roof,’ but there are 


es . ° e 
. - . - 
° . s . 
bad e e 
. ° . ° 
° ° ° e 
s e e e 
. e e 
. e s o 
« ° a Kd 
. ° . acd 
° e ° r-) 
~~ 


41°50 


wall joints on either side 
there, which would ren- 
der the place inappro- 

{ priate for his purpose. 
| 
| 


! 
i 
| Depth from roof, perpen: ! | 
| dicular to axis of pass 
41°55! 47°31 down to bottom of fe 
Vs broken holes in floor = 
69 0, about. 


| 
| 
| 


posely from hollow te 
< hallow of the surface | 
roughnesses on. either 
wali = 4191. 


Vertical height. of passag: 
oa == 52 38; depth from roof, 
47°16 47°18 1 47°17 |. as before, to bottem of | 

ats holes in floor, from 81° to 


a Breadth measured = pur- 


ves 


71: about this part. | 
| 


' 
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Elevation, looking South, Vertical Seotion, looking West, 
of North-end of Endrance passage. of Great Prramid, | of North end of Enérance pessage, of Great Framed, 
slightly modified, in perspeetne-of lower parle. chutfly lo show omnis of West wall, 
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ENTRANCE PASSAGE, 


BEGINNING OF. 


The present beginning of the entrance passage is 
an accident of dilapidation, and mischievous destruc- 
tion ; hence, the roof ends northward at one distance, 
the walls extend a little farther out in the same direc- 
tion, and the floor a good deal farther out still; the 
latter, moreover, bears evident markings on its 
surface, of the walls, and therefore the passage, 
having once extended along its whole length to its 
extreme upper or northern end, But that upper or 
northern end of the floor, at present, is probably 
short by more than 100° inches of the original 
surface of the Pyramid at that place. 

There is nothing, therefore, of great theoretical 
importance derivable from the measured length of 
the whole passage, as at present ; though much may 
be deduced from attention to different parts: and 
no one with an ability to appreciate good work, 
can look, unmoved with admiration, at the extra- 
ordinarily truthful straight lines, and close fittings 
of the wall joints near and about the present en- 
trance. This feeling, too, Increases on examining 
further the proximate means by which permanence 
and solidity were given to that special masonry : for 
instance, though the passage itself is but 41°5 inches 
wide,—the flooring forming it, is close upon 404 
inches wide, so that if that broad sheet, composed, 
too, of the hardest and whitest stone in all this part 
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of the building, was cross-levelled only tolerably at 
its own sides, the error on the sides of the passage 
must have been, to linear measure, microscopically 
small. And when the truth of the floor had been 
thus secured, the firmness of the rest of the passage 
was obtained by a manner of building, best repre- 
sented by drawings, as below ; where the front view 
dispenses with the very difficult representation of 
the characteristic dip of the passage southward at 
an angle of 26°3° nearly ; but the side view, or 
longitudinal section, supplies that deficiency —(See 
Plate 111.) 

The measurements on which the ahove sketches 
have been founded, are, in addition to those already 
detailed :— 


Thickness of basement sheet. ; . == 29 to 30 inches. 
‘e roof-stone, ; . = 100 
es stone above roof-stone, =: 0 at outer end. 
Height of triangular hollow under arch- as = 5 inches. 
Length of roof sides of said hollow, . . = S84 4, 
Height of vertical line of the two lower arch- 
stones, , = 96 ,, 
Depth of hollow irom « ve r Fists of Seah verre ae ar 
Projection of stone above roof-stone, horizon- 
tally, or nearly so, beyond, or north of, 
face of arched stones, ; sx 46 ,, 
Projection of ruof-stone beyond, or noveh of, 
stone above ‘t, . se 389 ,, 
Breath of fleor-base, ' . = 398 ,, 
re roof-stone, ’ . == 147 ,, 
is hase of triangular neliae: . = 128 ,, 


These measures about the so-called false portal 
are very rouch ; and the sketches have been partly 
filled in by reference to photographs. One or more 
pair of arched stones formerly existed northward of 
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the present set, as testified to by masonry below, 
in the form of abutments; but there is no visible 
indication that there are any more sets behind the 
present ones, going farther into the Pyramid ; and, 
if there should be such, they go in upon a horizon- 
tal line, and therefore rapidly leave the neighbour- 
hood of the entrance passage,-—-which descends, as it 
enters, at an angle 26°3°, nearly, below the horizon. 


ENTRANCE PASSAGE, 
SHAFT OF. 


This was not examined farther than the heap of 
sand and stones fixed in it by the Arabs, at about 
1200 inches from the north commencement. 

This obstruction occurs just below Khaliph Al 
Mamoon’s hole, which is to the west; the forced 
front entrance to said hole being from a point out- 
side the Pyramid, about 300 (%) inches below the 
proper eutrance, and 250 (7?) inches west of it ; very 
nearly, tnerefore, iv the vertical central line of north 
face. On windy days a certain amount of ventila- 
tion poes on, between this foreed passage and the 
entrance passage, --the mcline of the latter giving it 
a certein amount of chimiey powe.,—and their point 
of connexion being, vLere the bulbous inner end of 
the forced passage, or the Khaliph’s hole, breaks inte 
the western side of ¢:itrance passage. Shortly below 
that point, it is vel-eved that the masonry of the 
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entrance passage ceases, all the lower part being 
excavated in the live rock of the hill. 

The lower butt-end of granite portcullis of first 
ascending passage, as it appears in roof of entrance 
passage, is most noteworthy. It is visible now by 
a stone having fallen out of the roof at that part ; 
the ‘ triangular stone’ of Pyramid historians. 

The shape of this stone, judging by the hole it 
has left, was underneath, or in plane of roof, about 100 
inches long, and 41°5 inches broad, and rectangular ; 
but in side elevation it must have been tri- 
angular, having the northern side about 60 in. long, 
and the southern, —. , ; » “90° 4 
with the base, as before, about . . 100 ,, 

The position of said granite portcullis or block, 
with regard to entrance passage, is also important, 
and requires more accurate measures. 

If the position of its butt-end be demanded as 
referred to the floor of entrance passage, by lines 
transverse to the axis of that, then— 


On Western side- - 
Northern edge of tutt-end of granite portcullis, 


from beginning of basement sheet, : . = 9929 
Southern edge, do., do... . wm 10315 
Mean, = 1012-2 

On Eastern side— 
Northern edge, do., do.,_ . ; . c= 995-4 
Southern e:ige, do., do, . ’ . = 10333 


ee ta 


Mean, = 1014-4 


CADASIL 


Mean -f both, or centre of portcullis’s lower 
butt-end. distant by transverse line to axis 
of entrance passage, from beginning of floor 
of same. , ; . © 10138 
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But if the distance on floor at which the axial line 
of the portcullis block, or, which is the same thing, 
of the first ascending passage, if produced, will 
strike,—be demanded, the distance will be very 
much less; viz. -— 


For the mean, . ; : ; . . = 958°0 
And distance at which said axial line strikes azis of 
entrance passage, measured transversely on floor, . = 975°5 


And distance at which roof of entrance passage is 


similarly struck, 993-3 


I 


These quantities were obtained for the means, by 
small special calculations of the following measures ; 
but where the roughness of many of the broken 
surfaces prevented accuracy, and where a constant 
difference was found between the measures east and 
measures west.—(See Plate tv.) 

The letters refer to the diagram following. 


MEASURES CONNECTING PORTCULLIS BLOCK WITH 
ENTRANCE PASSAGE. 


: Measures West. Measures East. 
aa, : , = 50°3 00°2 
be, : ; ; = 32°8 32°3 
Ce ee S| 14-2 
id q, . . ° ms 2.1'S 29°79 
eh . .  . = 800 29'5 
Cb = 300 29'8 
g js . = 29'8 29-7 
hk. wR 28-7 28:9 


a a ee = 300 29:8 
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DISTANCES OF CERTAIN POINTS FROM BASEMENT 


BEGINNING. 
Measures West. Measures East. 
4 ‘ : é = 927°3 928°2 
k, first method, . = 957°9 959°4 
k, second ,, = 956°4 957°7 
l, : 5 ; = 985°6 9872 
h, first method, . = 9746 976°4 
h, second ,, = 974:9 976°2 
d, = 963°0 964°8 
é, ; : : = 992°6 993°9 
A = 1022-2 1023-0 


SIZE OF LOWER END SURFACE OF PORTCULLIS 


BLOCK. 

Brealth from east to west, across upper or north 
edge, ; . = 88°35 — +15 = 38:20 
Do. do. middle, . . c= 38°30 — 115 = 38:15 

Do, do, across lower or south 
edge, . c= 39-22 — 15 = 38:07 
Mean, 33:14 

Height or length on eastern side, February 9, = 46:8 — 20 = 46°6 


Ml, = 471 — 20 = 469 


4 western side, —,, 9, = 46:8 .-- 20 = 466 
es o 3 11, = 470 — 20 = 46'8 
Mean, 46 72 
Diagonal, east top to west bottom, z= 59-8 
oe west top to east bottom, ‘ = 4596 


The longitudinal surfaces of portcullis extending 
southwards ard upwards from the above butt-end 
surface,—are partly visible on all four sides; and 
indicate, that the so-called granite portcullis is not 
« large sheet ef prauite sliding transversely to the 
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axis of passage, but is in form like a cagk or stopper, 
rammed in along the axis, from above, and filling 
up all the bore of the passage. 

The breadths and heights of butt-end being 
measured with the seale ‘ Adic 25,’ have been cor- 
rected accordingly. They still show a small excess 
of length over the diagonals, measured with ‘50 a,’ 
but that may be due to my having been misled by 
the rounding of the corners of the granite block. 
All the other and larger linear measures were taken 
with rod ‘100 a,’ considered not to require any 
correction for such purposes as those which are here 
being inquired into. 


FIRST ASCENDING PASSAGE. 
Fesruary 13-17, 1865. 


COMMENCEMENT OF MEASURES FOR LENGTH AT ITS 
PRESENT PRACTICAL LOWER END, OR JUST ABOVE 
THE UPPER END OF GRANITE PORTCULLIS. 


THE floor of this passage is, if traced underneath 
its walls, much broader than passage itself ; as is most 
easily to be seen on western side, where several feet 
in length, from portcullis upwards, of western wall 
have been broken away to admit of entrance into 
the passage by any one climbing upwards from Al 
Mamoon’s hule : the original position of the removed 
wall is, however, still to be traced on the floor 
surface, and is conformable to the passage itself 
above or south, and to the breadth of the granite 
porteullis below, or north of, that place. (Plate v.) 

The upper, or southern, face of the granite port- 
cullis is very broken and uneven ; it is, in fact, al- 
together a surface of fracture, and not the original 
end of the portcullis, which may have extended much 
farther upwards and southwards ; while certain 
large fragments of granite, occasionally with parts 
of worked suifaces, still to be seen at the bottom of 
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Al Mamoon’s hole just underneath,—may have been 
derived from some former breaking up of the south- 
ern end of portcullis. 

The base of the present upper or southern end of 
portcullis terminates in the uneven manner repre- 
sented in the sketch (Plate v.) ; where the correc- 
tions required to reduce actual surface to a straight 
line A B, drawn at night angles to axis of passage, 
and touching the most prominent part of the port- 
cullis block, are, at the places marked 


1 = 1°3 inch. 

2 = 00 ,, 

3 = PS). 55 

4 = 20°: 43 
and 5 ot 3345 


This line A B will be the reference for linear 
measures at the lower or northern end of first 
ascending passaye. 


TERMINATION OF MEASURES FOR LENGTH AT UPPER 
WAMRBSOUTITERN EXD OF FIRST ASCENDING PASSAGE. 


At upper or southern end, first ascenting passage 
enters the Grand Gallery, ie, the second ascending 
passage,—by passing through a vciucal wall which 
makes north end of suid Gallery. Roof and walls 
of first ascending passage terminate flush with said 
north wall of Galler. but ihe tioor passcs in, and 
extends into Gallery 10 a distance of from twenty to 
twenty-three inches, preserv'ng its steep ascciuding 
angle; so that a vertical section «* viper end of 
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first ascending passage, appears thus, when looking 
east.—(See Plate v.) 

The floor of first ascending passage is, however, 
marked by a joint in continuation of vertical plane 
forming roof and walls, say at c, which will there- 
fore be made the upper reference line for linear 
measures of the length of this passage. 


SHAFT OF THE FIRST ASCENDING PASSAGE, 


The stone of which the floor of this passage has 
been composed, is excessively hard, and has acquired, 
under friction of feet, a species of half-marble, half- 
flinty sort of polished surface ; on which, a screw- 
driver would not make any visible line, when tried, 
to mark the end of the measuring-red,—obliging a 
black-lead pencil to be used for that purpose. There 
are abunuant cross uotehes cut mm the floor, to keep 
fect from slipping; but the jomts themselves are 
not very good, as a rule ; though occasionally there 
were rome su excessively close and fine through 
parts ot their course, as to be quite invisible on 
either their western or eastern sides, as will be per- 
ceived in the columns of incasures. 

The walls and roof of the passage are composed 
of avery much softer stone, as Professor Greaves 
remarked in his day ; and they are decayed and 
exfoliated away to a lamentable degree, chiefly 
towards the lower end, so us quite to give all that 
part of the passage «rounded and cavernous charac- 
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ter, which was not clearly mentioned by Professor 
Greaves, and is serious if it has occurred since his 
visit. Towards the upper end of the passage, the 
original surfaces of roof and walls begin to appear 
again ; but a considerable portion of the roof is 
cracked longitudinally along the middle. 

The walls show sometimes vertical, and some- 
times perpendicular-to-passage, joints, and these are 
now and then confusedly interfered with by parts of 
horizontal courses of masonry. Altogether, there 1s 
emaller and less perfect masonry employed im the 
first ascending passage than im the entrance pas- 
sage; giving the practical impression of the former 
heing a mere necessiury mean of communicating 
between the entranee passage and Grand Gal- 
lery, and having little or no symbolic importance 
in itself. 

The measures were more troublesome than mn 
entrance passage ; for there, dayhght generally 
served + but here, in first ascending passage, there 1s 
not a putele of daylight; caudles had to be em- 
ployed, atl as they will not stand, but slip, and 
shde right away on the steep floor,—small angular 
brackets were titted to the measuring-rod ; so that 
When thet was duly held fast by am vttendant Aral, 
the candles and their illumination were preserved 
about us. 


oe ee crane, 
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FIRST ASCENDING PASSAGE, 


Floor of, on West Side ; Measures for Length. 


Measures Measured 
Numbers Fenny Whole 


of Joints from aint to eee lengths | Notes on Characters of Joints, etc. 
at lower end. eons line 4B. lod 100 a. 


oe ee em erent enttene: mur arama Oe 


Line aA B 0:0 0:0 


l 49-1 49-1 pie Bad joint. 
2 42:2 91°3 Bibs 
3 38°5 1298 a Very bad. 
4 36'8 | 1666 we 
5 37°0 | 203°6 on Very bad, passage cavernous. 
6 51:0 | 254°6 3 Bad. 
7 55:0 | 3096 ssi Bad. 
8 500 | 3596 ut Passage very cavernous. 
9 415 | 401:1 
10 62:0 | 46371 
V1 32°8 | 495-9 
12 | 494 | 5453 
| f All the joints in this pas- 
13 564 ; 6017 .. | % sage very difficult to iden- 
l tify and measure. 
14 29°3 | 631-0 
15 ; 380 | 669-0 
16 32°38: 7018 
17 522; 7540 
18 87:0 | 791-0 in 
19 36°5 | 8275 sine Extremely close. 
20 500 | S877 ‘ie “xtremely close. 
21 | 30:2 | 907:7 se 
22 ; 415 ; 949-2 sad Extremely close. 
23 | | ie No joint perceivable on this 
ie | a side ; see east side. 
24 86:2 , 1035°4 
25 | 48°3 | 1083°7 
26 ; 308 , 1li4s5 me hy 
27 | 6 No joint perceivable on this 
oA | ¢ side; nor cast side. 


L9G | 1233-5 Gas Good. 
= 5 1291-0 |1291-2 | This measure, really taken 
| on the casé side. 

| 
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FIRST ASCENDING PASSAGE, 


Floor of, on Last side ; Measures for Length. 


eee aereeeeer—mmane oF Rie Oe i cd ee ne mee came me rere ene emmrs ree . ae ee ek 
. 1 

: 
t 


Measures} yy 16 | Measured 


Numbers from di by 
of eye om joint to plans ; lengths Notes on Characters of Joints, atc. 
| at lower end. Feb. 16, line a B ae 
Mmiet Bes eieeiies adh cate hee = | ote coes 
\ 
; | 0-0 ‘Vay os : (On a second examination, a 
Line 4 B | et joint was noticed at 5-5. 
1! 452 | 452 
2: 364 . $16... 
3 | 40-9 | 1225 0), Very had joint. 
4 | ' (No jomt perceivable on this | 
| | ? side; sce west side. | 
5 | 74:0 | 1965 ... | Bad; passage cavernous, 
6) 500 | M65  .. | Badd. | 
7 O38 5 2ZOVSG ee Bad, 
8; 497 , 3495 Bad. 
9 | 50-0 ! 499-5 ( Floor tneven and hollow to 
[. a degree. 
10) 625 5 4620 | | 
: Se ee Ct l | 
| Wi How: Saas bo, 
IB 853 , SOUS GF... | 
| ( No joint perceivable on this side ; | 
14. i see west side, All these measure | 
P nade by candlelight, as other- : 
| wise the passage is perfectly dark, 
rr <. 3 
16 REO 6 TOO 
| Oe eS | Good, 
ie Mek SET | 
; con we came | 
| ol ose subg | : : 
| Qo ALO | ATA 
| 24° SO | 10004 | | 
| V4.5 435 © 1083-9) | 
: 25 5 488 1082-7 | ! : 
26) 307 . W134 
/f 


' All the joints in this passage | 


| ' 
| Q7 585: 1171-9 | J very difficult to identify | 
| and measure. 
i 28 | 61:3 | 1233°2 | = 
‘Line c = 29 | 578 1129-0 12914) 
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FIRST ASCENDING PASSAGE. 


FIRST 


FLOOR OF. 


ASCENDING PASSAGE, 


West and Hast sides compared. 


Nizes of the 


iN umbers of, 

‘ Joints froin 
; line A B, 
tat lower or 
' Northern 


| side of 
end, | Afar 
t 
teste | : 
‘Line Ak | 0-0 
1! 491. 
2; 42-2 
| 3 385. 
: 4° 368— 
| 5 870 
6; 510 
7° «55-0 
8: sou 
9° 415 
| 10 | 620 
ll i 32's 
121 494 
| 13 ned 
14.) 2973 
15° 38% 
| 16° S28 
Li. 2 B22 
| 18 R7 sy 


20 500 | 
Oh BO < 


22; 415 
23 : 
24) 562 
t 


25) 433 
/ 86. 308 


26 ' 119-0 


29 aor 7 


stones. 


On West ‘On East 


side of 
floor. 


0-0 
$52 
364 
40°90 


side 


0-0 
49-1 
91-3 

129°8 


| 
. 
| 
| 
> | 
| 
: 1666 
aie 
2546 
309-6 
3099°6 
1 fO0-] 
© 403°) 
£995°9 
i A$o'8 
6017 


6381-0 


i 6690 
i FOUTS 
Tote 
7910 
§27°5 
87405 
9077 
949-2 


mewn ens ne emote wee -- 
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FIRST ASCENDING PASSAGE, 
BREADTH AND HEIGHT OF. 
Observed with Slider 35, and therefore corrected by — 0:1. 
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PORTCULLIS. 


This is composed of a series of blocks of red 
granite of shape of the passage, viz., 47°3 high 
(transverse to axis of passage), and 41°6 broad, and 
have been pushed down the passage from above ; 
the lowest block being made with a ‘taper,’ and the 
lowest part of the passage similarly, to prevent the 
blucks going right through and into the entrance 
passage below. This tapered shape is proved by 
comparng the above measures for height and 
breadth of the top or south end of the portcullis 
with the similar measures for the lower end, see 
page 42 of entrance passage limear measures, viz. :-- 


Lower butt-end of portcullis, heidhit (transverse to its passage) = 46-7 
De. do. breadth, ; == 381 


The iength of the portcullis from lower butt-end 
up to the line AB, marking its upper or southern 
end on the floor == 178°8, See next sectiv.. 


TUTAL LENGTH OF FIRST ASCENDING PASSAGE. 


This may be considered as made up thus,-—- 


Ist, Shaft, or from line a & to line ¢, ex F212 
2d, Portcullis ; or from line a B to lower butt-end, = 1178'S 
and 34, From middle of lower butt-end to axis of 2 


=z 02°05 
entrance passage in A (pp. 42 and Plate tv.t,  § 
Sev algo Plate vr. 1532°5 
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value to the numbers ; but, such as they are, they 
were obtained as follows. . 
Standing in Al Mamoon’s hole, towards its 
western side, you can see, looking eastward, a part 
of the upper or southern end of the portcullis ; and 
also part of the entrance passage vertically under it ; 
but you cannot drop a plum)-line from one to the 
other, for there is much projecting masonry between : 
yeither can you see the whole length of portcullis, 
for the lower part thereof is buried still in solid 
surrounding masonry: and this state of things 1s 
shown in our large Plate v1, in elevation; and 
partly in plan, in the upper figure of Plate v. 


The diffeulty of the plumb-line was overcome, by 
making use of two, one hung upon the porteullis 
itself, sud the otner from the end of a square, whose 
hase was on the portcullis surface, and whose rect- 
angular arm was su lone, horizontally, as to earry 
the prun-lme clear of the obstructing matter 
below. Lt was then tolerably easy to bring the eye 
into the piane of the two plumb lines, anu see where 
that, being produced optie:tly, would cut on the rouf 
line of the entrance passage below, or at the point c. 

Now, that pomt c, was measurable by rods from 
the pomt a, or at weere the root surface of the 
upper passage met the roof of the lower one ; and 
such length ac, must Le veometrically equal to a R, 
the angles of the passages being assumed equi and 
opposite. But a B being thus obtetuec. and found 
= 1805; we must evider Jy, tia order to get the 
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portcullis itself, subtract a A’= 50:2, or the distance 
of top of lower butt-end of portcullis from roof of 
entrance passage; and we must add on thereto at 
the other end, the length BB’, = 48°5, so as to reach 
on roof, a line transversely opposite that other line 
(aB) on the floor, of first ascending passage, which 
formed the origin there for measures of length. 

We have then, finally, for the length of the port- 
eullis, or A’ BY, 180°5 — 502 + 48°5 = 178°8. 

Hence the length of first ascending passage, on 
its floor, from back of portcullis to line c (page 46) 
at top or south end of said passage, 

== 12912 4 1788 = 1700, 
but from roof of entrance passage (xee page 41), 
== 1291-2 4 1788 4 142 = 14842, 

and from axis of entrance passage (see page 41), 

= 12912 4 1788 4+ 142 + 299 = IST, 
While from axis of entrance passage, as cut by aaes- 
line of upper passage (see pave 41 and Plate rv.), 

= WY? + ITS S B26 4 OS ce TABLA, 

Dut, if acu of passage be thus adopted, there 
must be a further addition at the upper end ; for a 
line prouuced upwards from the old line c (there 
on the floor), and perpendicularly to arm of passage, 
—-wil} fall inwards or north of the doorway there ; 
and by a quantity of about 12 inches, making thus, 
for full aawal fenyth of first ascending passage, 
from axis of entrance passage, to middle of door- 
way at south end of said first ascending passage, 

= 1201-2 + 1728 4 32-6 4 29-3 + 12-0 = 1544-4 inches. 


HORIZONTAL PASSAGE TO QUEEN’S CHAMBER. 


Tuts horizontal passage may be considered to 
hegin at the north wall of the Grand Gallery ; and, 
trending thence due south, has its first portion coin- 
cident with, or hidden in, said large Gallery ; it then 
passes under the elevated floor of that Gallery, and, 
continune on still horizontal (approximately) and 
southward, reaches the room called the Queen’s 
chamber, entering it on its floor-level, and at the 
eastern side of its northern wall. But, i order that 
such coincidence cf floors may take place at the 
entrance, the floor of the passage experiences a 
notable aevression of nearly half the whole height 
of the pes-age, at about 1-7th of its whole length 
from the southern: ond. It is also to be noted, that 
the horizental passace only begins esibly to be a 
passage, ud of about the hei@ht cud breadth of the 
‘entrance passage, wien it passes under floor of 
Grand Gallery ; and this place occurs also at about 
1-7th of the whole length, but from the north end, 
reference being had to the mexn of the ¢wo northern 
ends or cut offs of the Grand Gallery floor. 

Further, it is particularly uoteworthy, that in 
going from north to south iv the ho.izonral passage, 


56 HORIZONTAL PASSAGE. | SECT. I. 


saline incrustations are observable on walls and 
floor, beginning at about 150 to 200 of distance 
from north end, and increasing in amount farther 
southward ; until at last both roof, walls, and floor 
are covered with a coating of them near an inch 
thick, brown outside, white imside, and of almost 
stony hardness, and they are termed by some 
authors, ‘sparry excrescences.’ 

These saline incrustations are alluded to else- 
where in this volume, as well as in vols. i. and iL, 
for their chemical nature, mode of formation, and 
probable origin; here, they are merely mentioned 
as being impediments to applying linear measures 
direct to the original worked surface of the stone. 

For the shape of this passage, near its commence- 
ment at north end, see Plate x.; also Plate vz vol.i.; 
and for southern end, see Plate vir. For the whole 
passage, on a very small scale, see Plate ru. vol. i. 
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HORIZONTAL PASSAGE TO QUEEN’S CHAMBER, -—-Wa_ts or. 


Floor Joints on Hust side, measured from North to South. 
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The above measures for length being the mean 
of two sets, nowhere differing more than 0°3, and 
having been further tested for the whole length by 
a third measuring earried on by rod lengths of 100 
inches, may be pretty safely depended on. 


Hence whole length of horizontal passage, from north 
wall of Grand Gallery to north wall of Queen’s 


ehamber, . : : J . = 1519-4 
One-seventh of the Be e,  < 2171 
South leugth of passage with low lev a : . = 216°1 
North length without roof, measuring to mern place 

of the twu cuts-off in Grand Gallery floor, . sm 217-8 


BREADTH AND HEIGHT OF HORIZONTAL PASSAGE. 


These measures, when below 40 inches, were 
taken with the °35 Slider’ scale, and have had 0:14 
subtracted froin them for its correction ; but when 
above that widih, with the ©50 Shider,’ in) whieh 
ease the reacings have not been corrected. Both 
roof, sides, and floor of this pussagve were so uni- 
foricly coated with more or less of the saline 
incrustatiou, that the ineasures are probably always 
less than the original truth by the thickness of 
such adventitious crust. 
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Tie original height of morthern portion of above 
passage was uot puprobably 47:0 at least ; the 
difference between 47°70 and the numbers above 
being due te the saline incrustations. But that 
height is what is measured off the floor of the 
passayve : and that floor, although the saline matter 
Were to be removed, is rongh to a dezree, and 
has even been assumed by Myr. Perring to be the 
vasual surface of the mere course of Core masonry 
of the whole Pyramid, which is nakedly exposed both 
here and in the floor of the Queen's chaniber ; and he 
alludes to the round hoies fp. 27), as pivot-holes of 
the machines used in Jiftsng the stones at the build- 
ing. The present apparent fleor is therefore ue in 
amanner an intended feature > it was ie. cr worked 


true as a floor; and even if musous were to eut it 
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down now to the depth of six inches all along (a 
quantity by which it is in a manner too high, as 
presently to be shown) and polish it, the material 
would not be the finer and more precious Mokattam 
stone, which forms the floor of all the other passages. 
The bringing in, indeed, of layers of that species of 
stone to the thickness seen in some other parts, 
would nearly fill this horizontal passage up to its roof 
or ceiling, in fact, destroy it asa passage ; and yet 
there is every appearance of rvof, and walls perhaps 
also, being constructed in the fine stone, intended 
to be durable and be seen, or made some use of. 

The floor is therefore eminently an anomaly in 
the horizontal passage ; and if measured at its com- 
mencement, is shown to be six inches above the 
level of the line c, formerly referred to in measure- 
ments, on the floor of the first ascending passage ; 
wé., that pert of its tieor which is in the plane of 
the north wall of the Grand Gallery. 
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The measurements were not very accurate, on 
account of the broken state of the upper corner of 
the protruding portion of ascending floor; but, 
slightly assisting the present forms, as shown by the 
dotted lines in the above diagram, the following 
measures were taken :— 


Ac, or inclined length, = 23-2 
AB, == 4°7(?) 
« kK, or hor eeoaeAl le cathy, = 21°'5 
DF, or vertical height of floor of humeontal passage 

above c on floor of first ascending passage, - = 6-0 


[f this 6°0 be now added to vertical height of 
horizontal passage, formerly given, or 47°0, we have 
»3°0, or the same as the rertcca? measured height of 
south end of first ascending passage; and both top 
and bettom of horizontal passage will then be on 
the same levels as top and bottom of the other 
passage, or, which 1s the same thing, as the north 
doorway of Cirand Gallery. 

But southern, or depressed, end of floor of hori- 
zontal passage, trgether with the wholes floor of 
Queen’s chamber, is still 14°09 below the bottom of 
said north doorway of Grand Gallery. 


QUEEN'S CHAMBER. 


THE chamber known under this name, at the south 
end of the horizontal passage, has been long, and 
entirely, an enigma as to its objects or purposes : it 
is nearly square on the floor, with an angular roof ; 
and the eastern wall has a large and sumptuously- 
constructed niche, of the Grand-Gallery walls de- 
scription, but with a Jess number of overlappings 
(four only im place of seven), and it is not in the 
centre of its wall by a very notable distance. The. 
material of walls, roof, and niche, is a fine white 
limestone ; the thoor is ragged and uneven, and 
apparently merely the general masonry of the Pyra. 
anid, so that the room is in fact without a floor- 
proper, and we are left to specwate where, in height, 
the upper surface of that would have reached. This 
pecuhar condition of the chamber becomes all the 
more manifest on examining the structure of the 
walls > for they are not only not of the general 
masonry of the whole building, but are in advance 
both as to cvhiteness, beauty of the material aud 
cloauness of the joints to the lining of any of the 
passages yet inspeeted. The joints are so close, 
that the edges of the two surfaces of worked stone. 
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and the filling of cement between, are comprisable 
often within the thickness of a hair. This fact was 
noted chiefly on the west wall, where, too, the pre- 
sence of cement in the vertical as well as horizontal 
joints was duly noted. Elsewhere there is a diffi- 
culty im recognising the joimts, on account. of the 
half-glazy coating of saline matter. This substance 
must be regarded as a modern exudation of the 
stone, for some letters seratched on the north wall, 
with date 1824, have now a raised outline in the 
salty matter around and upon them. ‘The saline 
matter was also seen fillmmg a fissure apparently 
formed by injurious pressure in the west wall. In 
one or two places small portions of the original sur- 
face of the wall stenes appeared, and bore traces of 
having been once exquisitely smoothed and finished. 
The inclined roof stenes appear of a similar order, 
and extend Pou inehes, more or less, into the wall or 
substance of the Pyraniud, to give a firm bearing, as 
shown by two holes. just under the ceiling, worked 
by Colenel Howard Vyse and My. Perring. A large 
excavation hele has been made in the floor under 
the niche, and another af the back of it, by various 
parties, in former years; wlile on the south side of 
the room is a trifling nick recently cut into the 
wall, apparently for holding vis'iers’ exndles. 

The following are th» measures taken in this 
room. partly with the 100 ie]. ved, and partly with 
the great. 400-inch slider, texted by the cchers, and 
hot requiring greater correcti ns than theirs. 
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QUEEN'S CHAMBER, 


FLooR OF. 
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The notes to the above measures, state the floor 
to be in a very disorganized state ; some of the 
slabs being higher, or lower, than others, and all 
very rough and much broken: base of walls also 
much injured, and corners rendered uncertain by 
hardened dirt, with saline incrustations. 

This room may be considered to have seven sides, 
viz., one floor, four walls, and two inclined roof- 
sides: these I was not able to measure directly, but 
they may be deduced from the above measures, and 
stated as follows, viz. :—- 

INCLINED ROOF SIDFS— 


Length from East to West (same as floor), . s= 2°67 
Breadth on the incline, 


\ 
se 


The latter is computed as the hypothenuse of the 
right-angle:l triangle, where the vertical = 62°0 (or 
the difference between 1824, the mean height of 
walls at outer side of gable end, and 24474, the 
mean observed height in centre of same), and the 
base = L080 (or half 205-8, which is the mean 
breadth of the floor). But tenths of inches are a 
necdless refinement with the lower part of this 
room, especially in connexion with its uneven floor ; 
and, having due regard te diagonals computed from 
the rectangular measures a3 compared with the 
diagonals observed, I am .nelined to take the fol- 
lowing as the most probable ro:gh approximatious 
to the rea] size of this room, v*z. .~-- 
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QUEEN'S CHAMBER. 


Floor, East and West sides, length, = 205: 
» North and South ,, ey rx 9226: 
Walls, North and South, length of, = 226: 
- height of, = 183° 
Walls, East and West, length of, =x 205: 
> = mean height of, or Ish + 244) =x 214: 
Roofs, North and South, length of, , . sa 226: 
9 ” breadth, =x 119: 
And angle of rise of each side of roof, eee fron 
base = 102°5 and pernendicnlar = 61:0, . = 30-8? 


Hence room opened out on plane of east side, 
may be represented as in Plate vit. 

The mark on the western side of the door (in 
Plates vu. and vist.) shows a shallow projection 
of the stone material. 

Of the niche above represented, the following 
measures were taken on February 20; but are rude 
in the extreme towards the higher parts, as I had 
then no ladder to stand upon :-— 


Breadth ofa tof, . . , oe 6635 
i htog, . . a any 
y* COTS x sa 43°3 (estimated. ; 
ae dton . : . ose 34:3 fostimated.) 
” etoj, . ; : _ ae 23 (estimated. 
Horizontal «lisvance, North wall to a, . on O72 
” South 4, Af . = 466 
s Centre of niche from 


continuation of Bast 
wall. or roof, . . « 2593 
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Te OO! Ae EE A TS ERO ee eS er ee ie 


AER Freee. wee + erent ee Oe ye 
’ 


First Second 


Meagure, measure, | Mean. 

ide & Settee pny \- . 
| Height of portion a orf, . :. ee 66°7 66°7 66°7 
9 ‘9 bor g,. - = 31°6 31°5 | 31°6 
: rs 2 corh, . 5 28°30; 29-0 | 25°7 
| ss » dori,. 9. = | 285 : 302 : 29-4 
: o ” €or), . a Vie 20 EO , 20-4 
Mean height of niche, —. os 185'8 


tee eee ance tat oo Peed 6 rast tacos es ec nm igi Sey ts | mcmama rea Seg a er a gag a a ag i me i cic ga eer 


Workmanship of niche, originally very good and 
trae: the intended depth of it generally seems to 
have been 41 inches; but the stones which reach 
back to form this depth, penetrate some 35 inches 
still farther eastward into the masonry. <A portion 
of the niche, just above a level bank or long shelf 
about 38 ‘n-hes above the floor, reached much 
farther back still, say 100°, with height of 40°; 
but all that part. is now much disfigured by modern 
excavations. These are shown in the two follow- 
ing views of the Queen’s chamber in Plate vu. ; 
where the arraugement of the roof and wall lining 
blocks is taken from Howard Vyse and Perring’s 
views. 


GRAND GALLERY. 


From the larger space, and more numerous archi- 
tectural features in the Grand Gallery over the 
simple passages, it requires inuch examination of 
the nature of each end, before attempting to measure 
the distance of one from the other. We shall also 
do well to look just now, only to the lower, or 
floor-ward portion of cach end,—leaving everything 
with regard to the upper portions, whether of north 
or south ends, to a separate section for height. 

Entering then the north end of Grand Gallery, 
by the first ascending passage, we enter there by ¢ 
dovrway 53°2 inches in vertical height (53°5, first 
measure, and §3°0, second measure), aud 42°2 inches 
broad, 2.¢., Where not broader on arcount of mani- 
fest injury ; and these measures are taken on the 
north wal] of Grand Gallery, which is vertical for 
a certain height upwards from the floor. 

The breadth of that wall, or end of Gallery, 1s 
about 82°0 (81°7 te 82°06) inches, and the lower 
storey of fsrand Gallery progresses always af Uhat 
bsvadth,—eacept in so far as its very lowest part 1s 
filled vp on ecit):«:r side by the ramps or side-benches 
of stone , and th:-°, fora vertical height of 23 inches, 
contract the breadth to about 42°C inches, or the 


SECT. 1. | GRAND GALLERY. 69 


same approximately as the first ascending passage 
and its doorway. 

The floor of the Grand Gallery may be considered 
to begin, with the protruding (southward) portion 
of the floor of first ascending passage ; and if con- 
tinued thence would run along the base of the 
ramps the whole way, up to the upper or southern 
end of Grand Gallery. 

But in such case there would be no communica- 
tion to the Queen’s chamber. <A long part, there- 
fore, 220 inches, of the inclined floor has been 
removed, and that space has been dug (in a man- 
ner) vertically down, preserving the breadth be- 
tween the ramps as its measure of breadth, and 
continucd downwards until it reaches the level of 
six inches above the base of north wall of Grand 
Gallery. (See tig. on page 60.) 

Hence th. first part of the floor of Grand Gallery 
seems to easnal observation to be level; but the 
Jevel part is uo portion proper to the Galery ; and 
is so much as six inches tow hish for its beginning. 
This state of things may generally be apprehended 
from the diagrams of Ftate vi. vol. i; which are 
also constructed to give an idea of the five holes in 
the vertical sides of the «hink lading to the Queen’s 
chamber, and of the eutianee to the well. The well 
(Plate v. vol. i.) is one of the m st peculiar structures 
in the Pyramid, and forms » rather Ji.agerous place 
of stumbling at the first ex‘rance into the Grand 
Gallery : the square hole, however, in the fleor, 1s 
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not that of the well itself, but only the beginning of 
a horizontal passage, some 28 inches deep, and 85 
long, leading straight away west ; and then and there 
only, plunging downwards to form the very well. 
Further, the hole spoken of as in the floor of Grand 
Gallery, is rather to one side of it, being within the 
limits of the western ramp, which has been broken 
away at the place, for the purpose. In fact there is 
every appearance that the entrance to the well was 
once completely closed, by the continuance of the 
ramp along the western side, similarly to what is 
now seen along the eastern. Under such circum- 
stances, strangers would have passed through the 
Grand Gallery without suspecting any neighbouring 
well, or concealed passage of any kind ; and it seems 
probable that it must have been opened by men 
ascending the well from its entrance below and 
bursting open its closed ramp-stone ; when, thanks 
to the extraordinary strength of the cement em- 
ployed in all the joints, a portion of the said stone 
was left sticking in the north-west corner of the 
Gallery, where it may sull be seen, testifying to the 


once completion of the ramp. 


The measures (February 18-22) on which the 
drawings of Piate v. vol. i, and Plate vi. vol. 1, 


depend, are— 


Entrance Passase, Height vertical, én, ee. 
+; ‘ : Merevaclth, . 7 wt. ple 4 
Passage te Queen? cuamber, Height vertical, oe $67 
2 

& 


oe? Breas 1 th, ; . sae 
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Grand Gallery, Breadth over ramps, . ; : : 82-0 
_ se between ramps, ; é 42:0 
is a in ‘dug-out’ vertical depth lead- 

ing to Queen’s chamber, : 42:0 


North end of floor, Height of absolute 
cut-off, . , . = 39°7 


and 39°8 
5 re Length on the incline to 
second cut-off, : . s 40°5 
and 40°8 
ae sy Height of second cut-off, = 90 
- * Same on opposite side,  . = 9°0 
Horizontal distance from North wall of Grand Gallery 
to North end, or absolute cut-off of floor, ; . © 199-4 
Inclined distance, computed from above for angle 26° 18’, = 222-4 
Inclined distance, given by summing small measures 
connected with the five holes on either side within 
the above length, —. ; ; ; : 221°6 


WELL, PARTICULARS OF. 


Horizontal distance, North wall Grand Gallery, to beginning of hole 


in tloor, measured uear floor, . . = 193 
[Inclined distance of the same to Basie of break: 

owt near upper level of ramp, . : - = 25°5 
Length North to South of bole in arian: floor, . = 30°90 
Inchned dista’ ve, North wall Grand Gallery to South 

end of break-out under ramp, . = 643 
Pistance hora utal from North wall mana Gallery és 

North evic of Well, orodaced Eastward, . i = 21°3 
Distance North side, to South side cot Well mouth, = 28:0 
Distance Fs.t side, to West side of Weblo meet th, - = 23°0 
Distance horizontal from North wali of Crard oalery 

to centre of Well, . : ; , ‘ . es 3835'3 
Depth within wall, from whi-h ramp-stone to close 

Well mouth, has been breken ent, . om 7-0 
Horizontal length of Western passage ‘o w el taeuiely, 

from Kast side of hole in fic or te Wert side of Well, —= 845 
Do, lo. de. Kast. do, =: 66-0 
Do. from East side of actiug roof to Wea. side of Well, =: 47-0 
Depth of hole in floor, . ; : . ca 27°0O 


Depth of reofed portion of honvoutal paaeaee i Wil 
mouth, . . = 270 
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Distance from North wall of Grand Gallery, to parallel 


of centre of Well mouth, measured horizontally on floor, = 34°38 
The same distance computed from above, for the ramp 
incline, : ; . = 38-4 
The same measure d ea on Sieeleen alientions: : . = 399 
Ramps, vertical height, : ‘ : = 23:0 
ee breadth (but for more particulars see a autsagaent 
section), . ; ; ‘ : ; : . = 200 


The five side holes a, b, c, d, e (see Plate vt. 
vol. 1.), on east side, measure thus :— 


Distance from North wall on in- ss 
é 


rb eed te hae = mvap.! See 
cline of ramp vf North side, .§ 7° °7” a 10a 
I 


Do. du, South side, 80 B82 6 | Loy 7) OLS2 4 2077 
i Length or tallness of North side, © Pha tho] 14S 140 | Io 
| South side, | 40 | 2a?) ips 17-0 | 18-0 
{ Length, ine ‘lined, of Upper side, | S2 1HOS ) WO VE eG 
| - horizontal. of lower side, Sv | hoo | So SS | es 
y “ 0 : pete ‘ 7 ; we - we ; . 
Height of lower side above ap- ¢ iso | 3b8 0 472 BTS! 688 
| parent floor, . \ | | 
| Do. do., abave hurizental plane c | 
i cad yh ‘a 2 “hy ~ > os ie s 
Lt Narthowall base, a. Og. Od ee, 
Horizontal depth casiward, boo ot 2a SET. Aivet 


The holes are worked very rudely ; and pick- 
marks are visi}ie inwards; some of them have also 
been muschicvously enlarged in part. 

The sides of the holes all deviate from being 
truly vertical, and affect a siight tendency towards 
the position of bemy at right anyles tu ieline, 
thus :— 


With hole d, South side at its base requires correction to vertical = 1 
ant Nort) a ss + nor ob 
With hole ¢, South ds 7 - a TO 


ann North fe 8 on Oe 
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J 


The five holes on the west side measure thus :—- 


eR ae oe a re — 


a on en es em enc ge 


ad. b, | C, | ad. €. 


| 
Distance from North wall on in. | 
cline of ramp of North side 72°5 |116°3 1 147°3 (171°8 | 196°6 
| of hole, : | | 
Do. do., of ‘South Side of files S10 | 1382-3 145°8 | 181°3 | 206-6 
Length or tallness of North side, | 10-0 | 160 | 145} 140 | 14-0 
South Bile. : 13-0 | 210 } IsO | 20°0 18-0 
Length, srelinedl: of upper side, . | $5 WO SH | 95 10°0 
a horizontal, of Jower dle ; 8&6 | 15 | GA VOL 95 
| Height of lower side above ap- ) | 1S | 4) ms | sS-y 69-4 
| parent tloor, ee i | 7 ; 
! Do, do., horizontal plane of North . oy | 300 65h | Gao) TA 
| wall base, - F a : 
; Horizontal de pth we ate ard, » i LOH | 20 Ll-a LO | LO” 


‘These holes are worked very rudely ; pick-marks 
ace wisible internally : and large injuries to the 
adjacent stores, end cdyecs of the holes externally, 
have been committed. 

The sides of the heles deviate from true vertical 
directions, slioht!y towards being perpendieular to 
incline, so thet with hole 6, north side requires for 
correction to vertical = O-f; and with hole ¢, its 


south sick >: EULe « for correction to vertie:: = 1°0. 


UPPEX OR SOUTIL END OF GRAND © LLLERY. 
(Fapruavry 22. 

A principal feature at this part is the grand step, 
which stretches all aeros the G: ery. and interferes 
with the last part of ti: ramj>. The step, ence 
grandly severe, is now lamenta:ty fissured in vivo 
places, and much broken away ahoni tle middle, 
as indicated in the several sketches of Plate 1x. 
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The measures on which the plan, and elevations, 
both front, and for either side, in the Plate, are 
founded,—-stand thus :— 


Breadth of Grand Gallery, above South doorway, . . s& §82-2 
ae of South doorway, . . : ; ? . & 44)1°4 
" a in broken places Westward, 45 to 50°0 
Height of doorway, on East side, . : : . . = 43°8 
be West side, 8B 
Mean, ; = 43°6 

Horizont Al length of great step on Kast sites North to 
South, 60°7 to 61:0, . ; : . : , . = 608 
Do. do., on West side, = 61-0 


Vertical height of great step, at North ails East sles 


35'S and 35°9, . ; : : . = 35°38 
Do. do., West side, : P ‘ » = 352 
Distance from joint 28 to South wall, oe ramp line 

prodaced, and on East side, : : . c= B84 
Do. do., on West side, . : ’ , . == $18 


These two last measures are important, because 
they have to be added to what will presently be 
measured alony the whole Gallery, to give its full 
length: they are also rather difhcult to determine, 
as well on account of the interference of the corner 
of the great step, as the crror of rectangulanity of the 
joints 28, and the one above it. But although the 
ramp itsclf ends north of the step, its joint line pro- 
duced, reappears visibly above the step, and thence 
extends to the south wall of the Gallery. Some 
minvur measures connected with this feature are thus: 


EASTERN SIDE OF SOUTH END OF GRAND GALLERY. 


Horizontal distance from South wall of reappearance of 


PAIN]? JOitie, : ; : F : . oes 332 
“orbical heigl attained by it on the South wall, oan «166 
Hole in South-Re corner, length, 21:4 and 21-2 . = 2-4 

3 4 preadth, G2 and 6-0 . os 64 


? t: depth, 55and 6572 : wis BS 
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WESTERN SIDE OF SOUTH END OF GRAND GALLERY. 


Horizontal distance from South wall of reappearance 


of ramp joint, ‘ = 33°4 
Vertical height attained iy it on nike Sonth wall, = 17-0 
Hole in South-West corner, length, 20°95 to 21°0 = 20°8 
“ z breadth, 5-7 to 5:8 = 5°8 

se “e depth, 50? . vee 5:0? 


but depth doubtful, on account of hard dust. 


GRAND GALLERY, LENGTH OF, ALONG THE EAST SIDE. 
(Fepruary 21, 22, 1865.) 


Measured with rod 109 A, carrying brackets for 
candles : at first the rod was held from slipping 
by hand, but wus afterwards attached to a cord, 
Grawn up and clamped at pleasure to a peculiar 
wooden anchor fixed in a ramp-hole above it. (See 
Frontispiece.) 

The measirement was made on the wall-joimts 
where they mect the ramp-top ; these joints are 
generally good, and perpendicular to the incline ; 
but some cf them are unfortunately concealed by a 
hard, brown, stone-like salt inerustetion (something 
similar to that in Qnecn's chamber, but usually 
thinner, harder, and darker externally) ; others, 
again, of the wall-joint. are absorbed in certain 
Stones inserted vertically. or nearly so, over every 
ramp-hole, excepting only the north hole and tuat 
next to it; and the joints of these ter’ ed stones 
are not very good :— 
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GRAND GALLERY, 


Lenera of, upon Last side (February 21, 22, 1865), 


along inclined Ramp-line. 


ye 
Mean, or ‘Tutallengthy 
Number of First ; Reeond Jeugth from of each joint, Remarks. 
juint. Measura. | Measure, | joint to j FOU arty! 
{ joint ; wall, 
| | | 
| | a 
North wall,! 0-0 | 0-0 0-0 | oO | 
Joint 1 $50, fH0 | 556 Be 
9 | 75m ) par : ma | 1 J Absorbed In Vertics 
id Jomnt, 
3 i 67 4 07 A i 67 | 198-5 At raphe ts absolute at 
4 407 AUT fF FOG Po Bathe | final cut-off of tloar, 
5 | p TOS TOS | 3187 At 262°6, partial cut 
! 6 |; (ITS) B83 0 B83 | BST D off of tloor, 
7 O26. O26 § G26 7 4408 
g Bhd, Shh See | Soto 
9 _ ! | | vs \ Hid behind an insert: 
8taRe, 
10 ir ee RO SLD) 641-5 
} 1) eee EN. TO3'8 
12 oy O74 2 OFS fe a 
13 94-4 ay -f ae ae ea 
14 | ob nn sya) | 90-4 H 
. (( Ramp almost entircy 
15 | VWFTo TT waren POS2 bg Broken Away ores 
1 Lust te Lise. 
16 390 304) Oe ae RE va 
17 G2)) 6b9 | bea fo rsaa | 
18 J) 1 Ady 490 0) Eug2d i Ends im a hole. 
19 a34]o4n6 ) 4n5 peta | 
20 B21) BIS f BLT | ws BI 
21 87:5, ST 7 | S76 159 | 
22 367 | 366 | 366 | Mi25 | . - 
bn her Vi rticw 
23 | 430} 430 | 43:0 | 14955 | ine 2 
24 soz! soe | sud | asts7 | Iho. des 
25 | BSB) §5R | 658 | 1681-0 | Dv. ue 
i ONT 658 Has | Louies Do. aM 
27 | Ni ae thes J 632 1 F700 | 
SY ie ae are | iswat2 
Step, | or | me 6 127 | IS13-9 | ee 
: : . Satta ra) oyelie 
I South wall,'8' 4--}2-7 | , 68-7 1882°6 , gare ast slr. 
| | 


Ncat: PL 9. 


Lower part of Upper or South -end 
of Grand Gallery. 


~ Front Elevation and Seclun, 
locking Seuth.. oS 
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LENGTH of, upon West Side (February 21 and 22, 1865), 
along inclined Ramp-line. 


Number of First 
joint. Measure. 
North well 0-0 
| Joint 1 80-0 
§2°8 
80-2 
68:0 
54:6 
441) 
4s-a 
| 8 43-7 
9 h67 
10 re 
| 1} 46-8 
, i2 60-0 
P18 385 
i 472 
! lo Gad 
| 16 BITS 
| 17 SOS 
18 44 
19 O20 
20 | Oy, 
Qi 96-5 
| 
22 55-3 
{ 
| ras 99-6 
es 86°8 
26 90-5 
27 568 
28 48-7 
5] a 


| Step bse 
| South wall, 61-8—14-4 


GRAND GALLERY. 


GRAND GALLERY, 


Becond 


qm 
ad, a 


46:1 
Ss 


60-7 


90°5 
bid 
99-6 
86-8 
93-9 
W§ 
56 6 
48-8 


joint to 
joint. 


()'4) 
St)-2 


j2°8 


$2 
67°8 
5-4-6 
44-0) 
45°) 
45-7 
O08 
428 
O08 
agg 


706 


YY 45 
A6-7 
45s 
lis 


67-4 


! 
| Mean, or 'Totallength’ 
length from ofeach joint 
Measure, ! 


from North! 


! 


wall, 


ao 
SUD 


133-0 
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Hence the total length of Grand Gallery from 


north wall, to south wall measured along surface of 


ramps— 


= on Eastern side, : ; . 1882-6 
» Western ,, ; ; . 1883-0 
Mean, . = 1882°8 


And the partial length from north wall to beginning 


of great step— 


= on Fastern side, ; . II813°9 
» Western ,, ; - 1856 
Mean, . «= 18148 


RAMP HOLES IN GRAND GALLERY. 


These holes are cut in the ramps, next the wall, 
rather rudely, and have their edges now much 
broken. (See Plate vi. vol. i., and Plate 1x. vol. it.) 

Their upper and lower, or north and south sides, 
are cut nearly vertical, certainly far from at rgit 
angles to the general incline of the Gallery : the 
depth of the holes (vertical) varies from eight te 
eleven inches, probably as influenced by hardened 
dirt. 

Their numbe:,—z1cluding one at the south-east 
inside corner, and another at the south-west insicle 
corner, of the upper horizontal surface of the great 
step at the upper and south end of the Gallery.— 
is, twenty eight on either side. 

Uf these, ail. except the two on the great step. 
and the two lew.s! or northernmost on ezther ride 
(1.e., four at the nerth end) have a piece of ston¢ 
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let into the wall vertically over their middle; the 
height of such inserted piece being usually 18:, and 
breadth 13°; while the depth or thickness in one 
particular case where a neighbouring fracture enables 
it to be seen, 1s about 10° inches. 

The holes on cither ramp are always opposite, or 
nearly so, to each other. 

The following measures of the ramp-holes were 
only taken once, excepting a few checks ; though 
the general nature, character, number, and position 
of the holes were observed again and again. As 
touching the number too, which has been variously 
stated by different persons as from twenty-five to 
twentv-ercht,— the method of mensuration adopted 
on this oceasion wil. it is hoped, put any mistake 
in that feature within the power of any one looking 
over the tigures, and assisting themselves hy the 
general symivctry in size and distance observed 
throughout,--io correct for themselves. 
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GRAND GALLERY, 


RAMP-IIOLES on WEsrT side. 
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GRAND GALLERY, 


Breadth of, between Kamps, and above Ranips. 
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These measuces show without doubt that the 
Grand Gaittery is broader towards middle and upper 
or southern end than at the Jower or northern end ; 
and this prevails equdly with the breadth between. 
and that above. the ramps. The much more notable 
comtraction of the breaduh Jugher up, caused by the 
overlappings Of tie walls, will be given further on. 


SEOT. I. | GRAND GALLERY. 83 


GRAND GALLERY, 


Ramps of, /leight and Breadth of each. 
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The abovo observations were tuken with care, to 
avoid fractures of wall, or weaitne of floor: matters 
that micht easily have inerensed any ot the above 
returns by 0°38 to O75, amd sometimes even 10 ; 
without specially calling attention in themsclves. 


At each spot selected, © -nerally for the @oodness 


of the ramps at. that part, the measurement was Vveri- 
ficd at the time as beme ccrtainly within 072 of the 
fruth, This leaves, as may be noticed « variation 
in the size of the ramps along the rua of the Gallery 
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as a measured fact ; and also that the height, taken 
perpendicular to the incline, is greater than the 
breadth, by the quantity very nearly of 1 inch. 
Along nearly the whole distance from 400 to 1800 
of western ramp, and occasionally along eastern 
ramp, there are longitudinal parallel scratches, form- 
ing almost a border or species of intended ornament 
following the direction of the ramp ; they are in- 
flicted upon and along its upright edge, close under 
the top, and towards axis of Gallery. But although 
the very same lines are traceable far, they do not 
extend the whole distanee, being more or less 
eradually replaced by others; they may therefore, 
be mercly the accidental scratches caused by rough 
and heavy bodies having once been slided along the 


sloping floor. 


VERTICAT HEIGHT OF GRAND GALLERY. 
(Maren 1-11, 1865.) 
Measured with Slider-scale of 400. 

This clement of the Grand Gallery has always 
been a ditheilt one to travellers with limited appa- 
ratus, on account of its enormous proportions, and 
the tilt or incline of both fluor and ceiling, together 
with the darkness) bad air, ete. But I had had 
specially prepared for the work, by Mr. Cooke, a 
trunk of 309 inches long (furmed in three pieces, but 
fixed together inside the Pyramid) ; and furnished 
with an inside pointed slider of 100, capable of 
being pushed up from below from 0 to 90; while 
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the foot of the trunk was formed by a long steel 
peg, and levels were applied at the sides to test 
verticality. The mode of working was,—that two 
men held the apparatus vertical, or made it so by 
reference to the levels; I then pulled the string 
which raised the slider, until it touched the roof, 
and clamped ; in which state the whole structure 
was lowered on the upward inclining floor, for me 
to read off the seale. The differences, at different 
parts of the length of the Gallery, are greater than 
{ should have expected ; and may be due partly to 
the roof being formed of slabs set at a tilt, each of 
them, to the general incline, lke tiles. 

The mean of the whole wil, however, probably 
be pretty accurate ; for there is no constant error 
of the apparatus amounting to a sensible quantity ; 
seeing that one of the readings revistering 35072, 
being directly tested on the great rod by the known 
100 B, was proved to be by that = 350°17. 

The heiglit sought to be measured, being the verti- 
eal height between sloping floor and sloping reof,— 
w large correction is needed at parts near the north 
end of Gallery, where the sloping floor uas been cut 
away, and there is only the herizontal floor of 
Queen’s chamber passage at a lower level to refer 
to. In such eases the clements of eorrection are, 
the distance from the iwi.h wall, and the angle of 
the Gallery assumed = 26° 13’, 
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GRAND GALLERY, VARTICAL HEIGHT OF. 


Distance | Measured | Correction] Measured Correction Geiieral 
from on for oie . for Notes. 
North wall.| March 1. | level tleor. | Mareh 11. { level floor. results. 
sue eee een eile eer 
20 “e a 344-2 | 344-2 { Mending: nae 
sage floor. 
30 350°2 — 8S 341°4 8: South of step. 
32 351-0 | — 98 341°2 10° South of step. 
EE 8. wats Sri 366'4 — 32:0 334°4 On level floor. 
a . 3942 — 55'S 338-4 On level floor. 
| ( ie at re : 
270 | | ee 3AB FT 343°7 Grand Gallery 
| | inclined flout, 
550 | 3460 |... 346-0 
620 336°0 $30°0O 
970 3ot1°3 3390 s40°2 
1240 S35 tee 338°0 
1320 wy 6 BAOO FL, 340-0 
1500 d34°0 Bhi Lae Site 334°5 
1670 ee oe ry oe | ee 342-0 
1760 333-9 ae re 333°9 
1780 Sis 3390 se — 339-0 


Some «ds eh nes ; ee 
Mean of heizht of Grand Gallery by 16 obs. = | 8395 ee : 


ROOF OF GRAND GALLERY. 
(Marcn 1, 1865.) 

Examined the roof-stones of Grand Gallery, by a 
strong light from below, and made their number 
from north to south = 36. 

Of these, the last nine towards the south are abso- 
lutely black with sinoke; those preceding them 
towards the north, are only partially black. The 
stones are inanifestly of uncqual lengths, and the 
tile-angle at which they set to the general angle ot 
the passage, is by no means constant ; it was parti 
eularly inarke:i at the fourth, seventh, and tenth 
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from the north. Looking up from below, the also- 
lute cut-off of north end of Grand Gallery floor, was 
found to point to 4°3 of the roof-stones, measured 
from the north wall of Gallery. 


GRAND GALLERY, OVERLAPPINGS OF, AT NORTH END. 

Noticed with regard to these overlappings, that 
the first one of the side walls above the ramps, 
though making its due compression in the width of 
the north end wall, is wot developed on that end as 
an end-overlapping ; wherefore north wall goes up 
higher in plane of door than it otherwise would do. 

Noticed also, that when the end-overlappings of 
north wall are developed, thew under surfaces follow 
the general incline of the Gallery. 

The shape of the wall at the Inghest overlapping 
of north end wall, where there 1s evidently a large 
foreed hole, I could not examine: the figure indi- 
cated in the diagram by dots, is from Pernng’s 
large views : also the groove above the third over- 
lapping, measured from below. (See Plate x.) 

This groove on either side, did not catch my eye ; 
but that may have arisen partly from much of the 
overlapping which it belones to, having been recently 
broken away. Vyse and Perring say, * For the long 
* grooves running on each side the whole length of 
‘ the passage, it is difficull to assizu a use ; they are 
‘roughly eut, and therefore could not have been 
‘used for a sliding platform, for which, at first 
‘sight, they appear adapted. Perhaps they were 
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‘made to receive a scaffolding for the workmen 
‘ employed in trimming off the sides of the passage.’ 
To this I may add, that the groove is represented so 
near the bottom of its overlapping sheet, that there 
was little strength left, to support any weight ; and 
as the grooved portion has to a great extent perished, 
without any strain being put upon it,—we cannot 
regard it as anything connected with scaffolding, 
but rather with some symbolic meaning. 

The same authors, who had more opportunities 
than any other men, since the building of the Pyra- 
mid, to examine the upper parts of the Grand 
Gallery, and are therefore to be listened to with 
great respect for facts, say of its 7o0of,—‘ it has been 
‘laid on a flat bed at the incline of the passage ; but 
‘a settlement towards the lower end has given the 
‘roof-stones the angular direction shown in the 
‘figure. I cannot altogether understand the me- 
chanics of this paragraph, combined with the Pyra- 
mid methced of forming the roofs of passages ; 
generally by large stones spanning all across them, 
and far over the walls on cither side: but I bad no 
means of examining the roof closely, and can only 
speak by appearanccs judged of from the floor, as 
to cach ‘tile’ corner of a roof-stone really throwing 
a shadow; and that there were thirty-six of them, 
in place of the thirty-one indicated by Howard Vyse 
and Perring, and thirty in the French work. 

The further 1acasures I was enabled to take from 
the floor, of the ovcrtuppings, are given below. 
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GRAND GALLERY, 


End-overlappings of, at NortH END and on Norrn WALL. 


eae | eee eR ES ae SON RESETS 
Breadth of,; Differences 

from North! of Vertical Notes. 

to South. heights. 


Vertical height 
Number of | above flour, 
overlapping. | following its 


that point. 


incline. 
ae 94-4 0-0 36-0 The numbers in par- 
te 130-4 5-5 entheses are concluded 
3 166-7 “5 36°3 | only from eyc-estimate, 
4 2035 (4°) 36°38 | checked by the whole 
Bae: 35:0 | height, previously mea- 
5 “oS 5) (3°) 35°5 | sured. 
: an G@) 33°0 A. forced hole beiween 
' ° 7 and roof. 
( The vertical height 
Roof, . 344:0 ) of Grand Gallery at 


or ~o- 


Side-overluppings at NoRTH END, but on East AND WEST WALLS, 
aud measured at rviyht angles to incline, from ramp-surfaces 
upwards. 


East wall. West wall. Mean East and West. 
Number 
of over- Differences 
lapping. — Rect ay Reetangn- 


Rectangn: | 0 
| lar height, Breadth. lar height. Breadth. tar height. ‘Breadth reetansaular 
iighta, 


‘anf 68S BL GBH BR GHG | BR 
2 9-9 3-0 95% 30 i : 
3 1280 29 les) 30 1280 30 382° 
4 1599 (3: 1698 (3°) 1598 (BE) SES 
5 (192°) (3 (192°) (3+) (192) (Be) BFE 


) 
) 2. 
6 (224°) (3°) (224°) (8°) (224: ) (@) 32 

7 3°) (255°) (3°) (O55 , «3 ) B10 
Roof, 286: 286-0 286-0 31-0 
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OVERLAPPINGS OF GRAND GALLERY AT SOUTHERN 
OR UPPER END. 


This upper or southern end differs in many de- 
tails from the northern end, as--- 

1st, The lowest side overlapping is developed on 
the end wall, together with all the rest. 

2d, The under surfaces of all these overlappings 
are level, and not following the incline of the Gallery. 

3d, The end wall is not vertical, but impends or 
hangs over the great step, ce., leans towards the 
north by a quantity of about 1°. 

This circumstance may render the heights mea- 
sured at this, the south end, always rather small : 
while, again, at the north end, the difficulty of 
eliminating fully the slope of the under-surfaces of 
the end-overlappings may have made them there 
rather too great. (Nee Plate x.) 

GRAND GALLERY, 
OVERLAPPINGS of, at South or Caper end. 


Breactth Reduetron 


* : : foayver. for staurfit . , A ‘ 
a ie * t q "i : : ap we > : s 
Vertical height lapping oof step te Vertical height: Difference | 


Number of nbave : J above Grand 
; : from Sonth Gallery 50, of vertical | 
i overlapping | great step eae Seling? ° Gitllery floor, Te 
Pppmy | upper surface,” ee a : ae i eoncluded. heights. 
wall, | coutinned, ; 
| Ist fron)! ; 
| floor of +: 84:9 a ae 75 | 2 4 
Great step, ) | . | 35-9 
2 193 § 30 | 90 | 1283 ay. 
3 1520 30 | TOS, |; 163°1 34-6 
4 | 61857) (BO) 1200 5) 197-7 34-8 
fi = (SOY 2, (282°) 3-0) 
6 {-3°0) : nei (267° ) 35-0 
7 {30} a i (302° ) 35-0 
Roof, oie kee 37+ . 
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N.B.—The numbers in parentheses not directly measured. 
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GRAND GALLERY, 


Side-overlappings, South end ; but on Hast and West walls, and 
measured at RIGHT ANGLES to incline from ramp-surfaces 


upwards. 
Number East wall. West wall, | Mean East and West walls. | 
OL OVCN SS Pao ee te Ce ee SN ie op RS a or ta a 
lappin \ 
an ad ate Differences 
ramp- | Rectaugu- 2, | Rectanygu- yy. lectangn- p. of 
ce lar height. ‘Breadth. lar height. Breadth. Jar height. aes Rectangu- 
up. ; ; Jar height. 
ue. Ses ee eat oe een, eee nn 
a | ! | 
l | 63-0 Bs BDZOK OS: 627-5 | 3 39. 
2 )» O75 © Bb tt OL 7 8 948 3 30-9 
3 POOR ae oe 1257 |B 31-7 
4 | 1579 | 4570 74 f gy | Shy | 
5 | , | | qisa yl ogy 5 (316) | 
6 : Pt ay 7 Be) 
ae | | Qa ye gy, He) | 
ties sl (32-0) | 
Roof, | | 2S4 


* Large corner of overlapping much broken. 

t Large piece of this overlapping, from its lower edge upwards, 
broken away ; and extensive dripping marks, as of water escaping 
at the place, hat:t vertically down fromm it. 

¢ After the first 100 inches or so from the south, so very long 
a portion of this overlapping is broken away, that no good 
measure can Le obtained. 

This is that overlapping, towards the lower side of which 
Howard Vyse and Perring have placed their longitudinal groove. 


Hence much deeay has evidently taken place since their day. 
(See Plate x.) 


ANTECHAMBER AND ITS PASSAGES. 
(Marcu 14, 15, 1865.) 


Floor, from North end of great step at the top of Grand Gallery, 
on through the antechamber and passage beyond, into King’s 
chamber (sec Plate x1.) : 

The joints of this floor all go right across it from East to West 
wall ; the floor is horizontal. 


Floor-joints on East side. 


T..tal horizontal 
distance from 
N. end of great Notes. 
step of 
Grand Gallery. 


te a ee NS ER wen a we eee ee 


V0 0-0 O° 0-0 


Mean, or 
No. of Joints First. Second flenyth from 
on fluwr. measure./measure.| joint to 
joint. 


istor N. end oft 


grvat step, j 
2 62:2 | G23 62-2 62:2 
Limestone = ents 
3 64°5 64°5 64:5 126°7 { here, and granite 
begins. 
4 47°3 | 47:2 47°2 173°9 
5 §5'8 83'S 85°83 259°7 
6 70-6 | 705 | 706 330°3 


a ee ee 


Floor joints on WEsvT side. 


[Total distance 


No. of Joints Length from "pn No nad Notos. 


on floor. joint to joint. of great step. 

Ines ereabatey r| 0 0-0 
62-0 62-0 

Limestone up to this point, | 

64°06 126°6 granite beyond it for the 

floor. | 
47°3 173°9 
85:8 259°7 
706 330°3 


The northernmost 33 :12if2 stone, as from 126°6 to 173-9 in the above 
passage, is ahout 0-3 in level atuve the two limestones preceding, and 
the two granite ston :s following it; and the last of them is alout 0°8 
below the level of first sto..e of King’s chamber Huor. 
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ANTECHAMBER AND ITS PASSAGES, 
FLOOR oF—continued. 


BrREADTHS of, above floor, at different parts of its length, from 
North end of great step of Grand Gallery. 


Distance Breadths . 
seats measured. cg 


This is from East wall to certain marks on 
91] 41°8 floor, obscurely indicating where old West 
wall, now broken away, once stood. 


50°5 To present broken-away West wall. 
Between the true ancient walls, both East and 
136 41°45 West, of granite, and under Greaves’ granite 
leaf, 
17] 40°8 Normal part of floor, save chippings. 
To sides of small rectangular trenches cut 
AS] on either side of floor and into the walls 
high up. 
214 41-2 Fleor proper. 


Floor extended by bremlith of the small 
trenches three to four inches deep: this 
48-6 peeuhar part of the floor is in the ante- 
chamber, and extends from 153°5 to 228°7, 
barring interruptions frum pilasters now 

nearly broken away. 


251 41-4 
321 414 


N.B.—The parts shaded in Plate x1. of this 
passage, with crossed lines, represent granite ; and 
with single lines, limestone. The two walls and 
floor do not begin their respective granites in the 
Same vertical plane; but all other features, as of 
joints, the broadened part of the floor, etc., are 
truly rectangular to axis of passage. 
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The numbers on which the particulars connected 
with the base of the walls are given in the above 


plan, are as follows :— 


DISTANCE MEASURES NEAR BASE OF ANTECHAMBER PASSAGES. 


East side. West side. 
ri us H Y : 
Distance from eet Distanee from ea 
of ; of 
pilasters, 00 US ilasters 
Sandoof | ' ; and of 


; Ar 7 . a ira) ’ zi 
floor sich I pee ayee nd Moorside 

pas ay bee “ga or a ton; 
InedsUre. Mmcasube. pap  tedsure. n CaaS, hole: 


| Beginning of the granite, . 136-6 | 136-0 134-0 134-3 
| ! | : 
| Beginning of cut-out in fluor, 153-0 | 152°5 153-4, 153°8 | 
: | 20 4 | 
| North edge of first pilaster, 175-2 174°5: DT Oct 176-0! 
! 1 5-8 : | 56 
‘South —,, re L6l-O 180-0 | PISL-O 182-0 | 
| 3 24 | 21 
North edge of second pilaster, 202°3 © 202-0 ° | 202-4 1 203-4! ' 
: , oS ; 56 
South _,, 3 108-3 208-0! 1 208-0 | 209-4: 
rs | 20-4 
End of -ut-out in fluor, . | 229-3. 229-4: 229-8 | 230-0: 
{ ‘ i : 
Beginning of Kis schamber,. 330-3 | 830-2 | 330-3 | 330-2 | 


Of Northeru part of above passaze, or near yreat step — 
Height = 43-7, and breadth == 41-5, 

And of Souther: part of above passaze, or near King’s chamber-- 
Height = 43°06 to 43°8, and breadth = 41-4. 


This very peculiar little antechamber, which finds 
itself rather north of the middle of the short horizon- 
tal passage leading from the Grand Gallery to the 
Kisy’s chamver —has 2 much greater width than 
the passage, even in the part which is somewhat 
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increased by the breadth of the side depressions in 
the floor. But the full width of the antechamber 
does not appear in the plan previously given of the 
passage, except by certain dotted lines, because the 
lower two-thirds about, of the room are filled in, on 
the cast and west sides, by a thick wainscoting of 
granite ; hence the full width of the room is only 
clearly visible near the cciling, and is then found 
to measure from 


65-0 to 65°3 
while its length measnres from North to South 


near Kast side, . . : ; se oe = 1163 
and near West side, : ; — 116°8 
but alony floor near East side, ’ = 1162 


the height of the room from floor to ceiling varying 
according to the more or less sunken position of the 


floor stenes, ; from 149-2 to 149°5 
Circumference of walls, under ceiling, ; : == $63°4 


=— 


At a depth of 46°2 Ielow ceiling on east side, 
and 37°5 on the west side, the above width of 65:2 
is suddenly decreased to £14 and 42°0 by the sort 
vf granite Wainscot mentioned, rising from the 
floor up te the above mentioned 4£6°2 and 37° from 
the ceiting. But the width is aenin inereased to 
48°lLin the parts extending Letween 30°93 and 116°0 
from the north. end of the room towards the south ; 
for within these limits of space certain broad grooves 
were originally cut out, leaving only narrow pilas- 
ters between, which pilast rs have since been nearly 
completely knocked away, chip after chip, by speci- 
men-seekers, 


The position of the antechaimber in the course of 
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the passage may be obtained from the following 
numbers, amongst which are marked some of details 
which will be recognised in Plate x11. 


MEASURES OF A PLAN, NEAR TOP-LEVEL OF ANTECHAMBER. 


| 
Parta measured. East sido. | West side. 


North end of antechamber from North end of 113°1 113-5 
great step, . . 

North side of slit containing uranite leaf, : 132°6 133°0 

North side of granite leaf, omitting Loss, : 134°0 134°6 


South side of granite leaf, . ; ‘ 150°3 150°8 
South side of slit containing granite leaf, 150°3 150-8 
South side of ridge containing granite leaf, 153°9 153°8 
South end of antechamber, . : ; : 229°4 229°8 
South end to a fractured edge, 236°? 230°6 


Referring now to the large opening-out of all the 


sides of the antechamber, Plate xu., we may state :—. 
Of the ceiling, it is of granite, in three lengths, from North to South, 


measuring, 
the lst, : : : : . = 41°5 
2d, : Ms ; ; ; ‘ . = JS8'5 
3d, : ; : . = 36°5 nearly. 


Of the North wall, it is uf limestone, rough with pickmarks; and 
in three courses, measuring from the top, 


ist, i Be 


i 


2a, , : . : : : . : as £5 es 

3d, ; . : ; ‘ == Al 
Whole heiyht faa look: ; ; . ; y = 149-4 
Breadth at top, . : ; : : = 65° 
», inside granite wainscot, = 417 
Depth from ceiling to granite wainscot on East site; == 46° 
r cB 29 West ,, = 379 


Of the South wall, it is entirely of granite, except the topmost 
course, which is 12-0 deep of limestone, 


Whole height from floor surface io ceiling, sa 149-4 
% bottom of side-hollows to do, = 1525+ 

Breadth at top, ae ee 

Breadth cisew!.cre, = 45°12 


(NZ. —In this, different from its congener the North 
wal:, where the breadth is 41-7 only.) 
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This south end wall is chiefly remarkable for the 
disputed ‘four’ or ‘ Jive’ vertical lines of many 
authors. 

They are actually and really four, (4) in number ; 
and are deep, straight, vertical grooves, which sub- 
divide the space from east to west side, at the level of 
any eye, symmetrically into five parts. (Plate x11.) 

Their depth, = 2°8, and their breadths, taking 


them from east to west, are— 


Near the top, = 3°6, 4:0. 4:0, and 4:0 
And near the bottom, = 3°4, 3°8, 3°5, and 3°3 


Their shape in cross-section being somewhat para- 
bolic. Measured from east wall near top, and 
therefore above the granite wainscot, their central 
lines are distant therefrom 17°'0, 27°4, 37°9, and 47°9 
respectively, and near the bottom = 9:1, 19°6, 29°6, 
and 39°7 respectively. 

The grooved granite stone is much fissured and 
broken away helow. (See Plate x11.) 

Kast wail, all composed of granite, except the 
small stones marked L :— 


Whole height from fluor to ceiling, = 149°3 
re length from North to South, = 116°3 
Height of joint of first course, above floor surface, | = 43-7 
Height from first to second course, or top of granite 
wainseat, ; == §9°4 
Height from second to third course or ¢ ciling, == 462 


The granite wai inscoting of this wall is 12°0 
thick from wall; but has four broad grooves cut 
back upon it, 4-0 deep. Cf these, from the north, 
The first is 16 ‘5 broad, and extends over from 19°5 to 36:0 from N. wall 


second 22-0 39°6 to 61°6 
third 21-8 : 66'4 to 38°? 
and fourth 22-5 93°5 to 116-0 


or to South wall. 
VOL, I I, G 
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The intervening spaces, or ribs, or pilasters, are 
3°6,:5°0, and 5°3 broad respectively, but are now 
broken away for by far the greater part of their 
height.. The first groove, however, is only cut'to a 
depth of 59°4, or to bottom of granite leaf, which 
spans the room, leaving solid stone wainscot or 
wall under that; while the others all go down to 
about three inches under the floor. 

West wall, all composed of granite, se the 
stone marked L. 

Along the southern edge of the northernmost of 
the two granite stones, next under the ceiling,—is 
an appearance, partly of a bad joint edge and partly 
of a flattish curved beading; making a sensible 
difference from all the ordinary joints. 

This west wall differs mainly from the east wall 
in having a higher wainscoting (higher by 8°7) ; 
and, in the tops of the three southern flat grooves 
(4° deep) having three semi-cylindrical hollows cut 
straight back to the wall, through the remaining 
8°3 of thickness of the granite wainscot. These 
semi-cylindrical hollows have a radius of curvature 
= 9. The first flat vertical groove from the north 
descends only to the bottom of the granite leaf—- 

and is 17-1 broad, and extends from 20-2 to 37°3 from N. wall 


the second 21-7 i AP 41:0 to 62°7 y 
third 21°8 os ae 68:0 to 89°8 ‘9 
fourth 21-3 . . 95-2 to 1165 2 


leaving the projecting ribs between them, in the 
few places where they at present exist, in breadth 
= 3°7, 5°3, and 5°4 respectively. 
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This west side wall is also noteworthy at present, 
on account of the forced passage made from its 
lower north-west corner, to mect north air-channel 
from King’s chamber. 


THE ‘GRANITE LEAF.’ 


In the antechamber’s first groove from the north, 
is to be seen Greaves’ ‘ granite leaf,’ or the ‘ port- 
‘eullis’ of many authors. It is, in thickness from 
north to south, on east side, = 15°4; and on west 
side, = 16°0; crossing the antechamber from east 
to west in two courses,—whereof the lower is from 
z7°5 to 28°0 high, and the upper from 18°0 on the 
east to 23°65 on the west, the upper surface of this 
upper stone being very rude and fractured. Further, 
the lower side of the whole granite leaf is 43°7 
above the floor, and the upper side 57:0 nearly 
below the rovf. (See Plate x11.) 

{ had concluded, hefore visiting Egypt, that this 
granite leaf could not be a portcullis ; because, if 
lowered to the floor, it would not eome near enough 
to the dour to stop it up. Local examimation proved 
this idea correct ; for the space between north wall 
of antechamber and north surface of granite leaf is 
21 inches, so that a man can casily stand between ; 
and he could also casily clamber over said granite 
leaf, if lowered to the floor. But it has not been so 
lowered ; and cannot be, without its rrooves in the 
cast and west walls being cut !owcr than they are by 
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43°7 inches, for it stands on firm granite and lime- 
stone at that height. The granite leaf 1s moreover 
cemented into its place, and wedged in after a 
fashion from the north, the groove being one inch 
broader than the stone. The groove, as visible 
above the granite leaf, up to the top of the granite 
wainscot, is remarkably well, truly, and smoothly, 
made in the solid granite. ; 

So much care could hardly have been taken to 
introduce, once and for all, two stones whichever 
after were to have been fixtures; and the present 
appearances are certainly in favour of their being 
intended to slide upwards again, rather than down- 
wards. For what purpose? Perhaps to disclose 
some secret ; and it is well to call prominent notice 
to the raised ornament on the upper of the two 
stones forming the ‘leaf ;’ it is something like one of 
the rudimentary handles on later sarcophagi, and a 
most unique thing certainly, throughout the whole 
of the Great Pyramid. It is of the following shape 
in elevation and vertical section ; and is 7 inches 
broad, and 7 high, measured on its second surface, or 
that next the whole stone slab; and 5 inches high, 
and 5 broad, measured on ita first or outer surface ; 
1 thick, and has its lowest line 5 inches above the 
joint between the lower and upper stone. It is 
further 16 from west wall and 18 from east at its 
boundaries, or 19°5 and 21:5 respectively at its 
centre. (See Plate x11.) 


KING’S CHAMBER. 
(Marcu 11, 16, 18, 19, 20.) 


GENERAL PROPORTIONS OF. 


Tus fine room is entirely constructed in polished 
pranite, and appears rectangular everywhere ; the 
general measures of it are as follows; either by the 
400-inch slider, or the 100 A and 100 B rods :— 


Height of, floor to ceiling, granite both, but the floor-blocks sensibly 
dixarranged from mutual} level— 


Near North-East angle of room, 


» middle of North side, = 9229-7 
» North-West angle, =: 229-2 
» South-West _,, =x 229°9 
» middle of South aide, =x 229°5 
» Sovth-Hast angle, = 230°8 
»» wWorth-East angle. repeated, | = 230°8 

Mean height, 230°1 


The differences amongst the above measures are 


chiefly owing to the errors of floor-Llocks, or effects 
of modern dilapidation. 


Length of, or from East to West wall, along South side, near floor 
level 


First measure, on March 1}, 


‘ . : - = 412°6 
Second ,, 2 : : : . ws 412°58 
First March 16, == 412°5 
Second ,, a == 412-7 


ARR me ose 


South side mean, = 412-60 
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And along North side— 


First measure, on March 11, 412-4 
Second ,, 412°5 
First a March 16, 412°5 
North side mean, == 412°5 
Mean length for whole room, = 412°55 
Breadth, or from North to South wall— 
Near East side, first measure, = 206-4 
“ second ,, = 206°2 
East side mean, 206°3 
Near West side, first measure, : : : 206°3 
Mean breadth for whole room, 3 
Diagonals of Floor— 
From South-West to North-East corners, ; 462:0 
» North-West to South-East ‘5 : 461-3 
Mean measured diagonal floor, 461-7 
And same computed from sides, 461°3 
412°6 and 206°3, . 
Diagonals of Fast wall— 
Low North-east corner to high South-East, . : 309'2 
Low South-East corner to high North-East (sub- 
tracting 1:6 for hole in low South-East corner), 310-0 
Mean diagonal for East wall, 309-6 
And same computed from breadth ) 399°0 
and height, 206°3 and 230-1, § 
Diagonals of West wall— 
Low South-West corner to high North-West, , 310°4 
Subtract 1-0 for a sunk floor stone, . : 10 


309°4 


Low North-West to high South-West cannot be measured by 
reason ¢f decp hole in floor in low North-West corner. 


The diagonals of the north and south walls were 
unfortunatcly rather too long to measure: there 1s 
however every probability, from angular measures 
subsequently taken, that they are as nearly rect 
angular and paralle!. as are the east and west walls. 
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KING’S CHAMBER, FLOOR OF. 

This floor, though once exquisitely level in polished 
granite, and greatly praised by Howard Vyse and 
others for its remarkably close joints,—is now much 
decomposed as to some stones being higher, some 
lower, than others, by a total quantity of more than 
an inch. An effect, one is inclined to think, result- 
ing, possibly, from earthquake action subsequently 
to the large excavations in the neighbourhood of this 
room, carried on both by the Colonel and Signor 
Cavigha: and it is worth while to record here, that 
Mr. Sopwith, in his Notes on Egypt, mentions find- 
ing the house of the engineer of the railway between 
Alexandria and Cairo half ruinous, in December 
1856, from a then recent shock of earthquake. 

The blocks of the floor are notably arranged in 
six grand stripes crossing the length of the room : 
but they are not equal in breadth. The joints, 
measured in the usual manner, give the following 
results:— (See Plate xuir.) 


JOINTS ALONG SOUTH SIDE. 


2 a te 


ene ee et ee -~ ce ee meena eee ee | 


Jerk Lengths, Total distances 


joont to joint. | from Esst side Remarks. 
| East wall, 0-0 0-0 | 
| (29°35) (20-5) A half stone merely. | 
1 63-2 B52 
2 67°9 1 See | 
| (46°G) (17% °7) A half stone again. 
| 3 §8°3 219-4 | 
| 67°6 257-0 


5 67°0 S540) 
| West wall, 53-6 412-6 


Sete ee een. i 
o- i he -- - -_ . 
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KING’S CHAMBER, 
FiLoor oFr—continued. 
JOINTS ALONG NortTH SIDE. 
Total 
: Lengths Diste 
Joint. re rte from East | Remarks. 

East side, 0°0 0:0 - 

l 63°2 63°2 

2 68:0 131°2 

3 88:0 219-2 

4 67°8 287°0 | portions of the northern ends of these 

5 66'9 353°9 last three rows of stones have been ex- 
West wall, 58°6 4]2°5 tracted, leaving a hule. 


JOINTS ALONG East SIDE OF THE SEVERAL NoRTH AND Soutu 


FLOOR-COURSES. 


Bixth 

line of 

blocks 
West of 


East wall. East wall. 


ba Tay eee eee a ia oe a: 


0-0 
210 


185°3 


near enn eeete aman eeeonaunens * 


chamber, 


| Second Third Fourth Fifth 
' Jine of line of line of line of 
nee East side. i blocks bloeks blocks blocks | 
Joint. estof , West of West of Weat of | 
East wall. East wall. ; East wall. 
i eee Fai eae an Bese SA 
North side, 00 | 0-0 0:0 0-0 0-0 
l 10:7 -4 20°1 59°0 21°1 34°3 
2 78'8 93:2 46°9 136:°2 152°0 
3 ony. seb 83:°9 ie 
South side, 20°1 93°) 20°6 49°1 20: 1 
Sumgivingy} 
breadth of f 206°3 {; 206-4 206°4 206°4 206°4 
j 


The ‘coffer’ stands wycn the open floor of this 


| 
a; 
| 206-3 


Neat 


room, without apparently any mark to guide its 


placing, or anything to prevent its being pushed 


eee em 
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about anywhere. It is nevertheless most probably 
still very near its original position, for its place is 
very similar to that of the sarcophagus sunk up to 
its top in the floor of the large chamber of the 
second Pyramid. But the place evidently has been 
somewhat disturbed, for the south end of coffer is 
tilted up on a stone, a black flint pebble of modern 
pushing in, and about 1°5 high; the coffer is also 
nearer the north wall than the south by 20 inches ; 
and is further askew on the floor, so that north end 
of west side is nearer to west wall, than is the south 
end of same side, by 2°5 inches ; the distances mea- 
sured in direction of coffer’s sides being thus :— 


South-East corner, from South wall, 68°6 
South-West 67°9 
North-East North 47°] 
North-West 48°6 
North? West West 53°8 
South-West 56°3 


KING'S CHAMBER, WALLS OF, GENERALLY. 


These walls, by many persons thought the chief 
triumph of the Pyramid-builders’ architectural skill, 
from the fineness and evenness of the joints, are also 
symbolically remarkable in being composed of five 
horizontal courses which run round and round the 
room, of the same height everywhere, and all of 
them of equal height with cach other to 0°1 of an 
inch,—-with only the single incerference, viz., that 
over the doorway, to make its roof very strong, 
there is an enormous block introduced, equal, 
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throughout its length of 122-7 inches, to exactly 
two of the courses. 

The ‘fiveness’ of these courses is all the more 
noteworthy, because, while it seems to have been 
called attention to by the builders, in the four deep 
lines which subdivide the space over the antecham- 
ber entrance to this room into five portions,—many 
travellers have written that the number of courses 
in the King’s chamber is sz. (See Plate x11.) 

_ Yet not only are they five only, but all the five 
are of equal height, viz., 47°0 inches; for though 
the lower course appears, on being measured off the 
floor, to be only 42°0 inches,—yet the hole which 
exists in the north-west corner of the floor, enables 
one to see there the construction of the walls, and 
to perceive and feel that the granite of the lowest 
wall-course goes down five inches under the level of 
the floor before it comes to a joint; and then rests 
on limestune, as shown in a sketch made at. the 
place, and to be seen in one corner of Plate x11. 

To prove beyond all doubt that there are five, 
and not six courses, [ wishcd to have measured the 
height of each course, and then compared the sum 
of thar heights with the whole height previously 
given by the great measuring-rod ; but not being 
able to reach the upper courses, I give them only by 
eye-estimation, placing them in brackets in the {ol- 
lowing table : but supplying everything else by direct 
measure : the rovghness of the first-course measures 
being due to the dixorganized state of the floor. 
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VERTICAL HEIGHTS OF Wai Courses IN Kino’s CHAMBER, AS 
MEASURED IN DIFFERENT DIRECTIONS SEEN FROM THE 
CENTRE OF ROOM. 


Height of 
room in 


| oh a Height | Toight | Weight | Height 
re) of of 


: of of 

: puceuon first | second] third | fourth | fifth |, Soe t iia part 
_ bearing FTOM | course | course | course | course | course | MEINE Of | “by & pre- 
! centre. from | from from from {| from courses. | vious inde- 
| fluor. floor. floor. flour, floor, pendent 
| measure, 
{ 


ne 


| 
E.-N.-East, | 42:1 | 47-0 | 47-1 | (47-0) (47-0) | 230:2 | 230°8 
East, . , | 42-4 | 47-0 |(47°-0)] (47-0) | (47-0); 230-4 se 
i. -S.-East,. | 42°7 | 47°1 | 47-0 | (47-0) |(47-0) | 230-8 | 230-8 
§.-8.-East, . | Wall much fissured through several courses. 


South, | ALL | 47-0 | (47-0) | (47-0) (47-0) | 229-1 299°5 


S.-8.-West, | 41-4 | 47-0 | 47-0 | (47-0) | (47-0)! 229-40] p09.9 
W.-S.-West,| 41°6 | 47-0 | 47-0 (47-0) | (47-0) 229-6 = 
West, _| 41-6 | 47-0 | (47-0)! (47-0) | (47-0) | 229-6 a 
W.-N.-West,, 41°2 | 46-9 | 47-0 | (47-0) '(47-0) | 22971 229-2 
N.-N.-West,} Hole in tloor caused by removal of three Dlucks. re 
North, | 42-0 | 47-1 | (47-0) | (470) | (47-0) | 230-1 | 229-7 
N.-NX.-East, | 42°3 | 47-0 470 | (47-0) (47-0) | 230°3. | 230-8 | 


The above talile can leave no doubt of the 
number of courses being five, or a characteristic 
Pyramid number : and as respects their equality of 
height round every side of the room, that must have 
cost a great effort in many ways ;-for clsewhere in 
the Pyramid, asad as more particularly scen in the 
granite lining bf King Shafre’s tomb, if the object 
was to build ‘a wall surface merely, the architect 
simply built «a good surfrec, and cared not what 
the izes and! even heights of two adjoining stones 
hoe so long as the joints between them were close 
and true. The argument therefore follows, that 
something more than a good wall was wanted, or 
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that something further was intended to be symbo- 
lized, by these five courses in the King’s chamber. 
Each of the above five courses is formed in the 
run of its length, of many blocks, whose lengths are 
various ; and apparently therefore, symbolically un- 
important. I measured the lengths, however, in 
the three lower courses; and am enabled now, by 
the kindness of Mr. Aiton, to add the measures of 
all five, as taken soon after I had left by Mr. Aiton’s 
assistant, Mr. Inglis. A comparison of his numbers 
with mine, through the three first courses, will 
indicate the possible limits of error where his stand 
alone: I have noted to my own, that the measures 
are very rude, and not worthy of competing in their 
united lengths for determining the whole length of 
any of the walls. : | 


East WALL, VERTICAL JOINTS IN. 


| Lowest course. | Recond course. 


Jotut 


‘oa Bo) iN ORS OGRE ETL gt” per ae the . 
| length! Aiton | Total Length! Aiton; Total 


| 
i 


Third course. 


t 
| Fourth course 
{ 


‘ 
ere ce ens 


1 
4 


| Fitth az top 
i CoMrse 


' 


Ee sand| adieu Tutal Alton! Total | Aitan, Tots 


Joint tol and | dts | and 


jolntto’ and , dis. jointto and dis- 
} 
> Jouae. | 


joint. she tance. , jot. pre tance. 
! ! H 


oe Se Ret ae em tee. 


dis- | and | de 
inelie tance. Inglia.| tance, ; Inglis tates 
4 ; f 2 2) 


| ‘ | ' 
North saticl 00} 00: 0 NOH: 00! Of: OO} O0;4 o-0| 00} OO! Ov ov 
1 | WS] 159! WR) 716) 720) The 527] 529! 527] 4804 490) 2. 0 
2 | 8051 310° 473) G68 FEO 184 (448 | BHO VTS] STD) BOD! .. 
3 , 4401440 GFR 1. 8. |, (68-2 | 69-u) 1K5-7 | 48:0 | 128-9 | 
4 '654) 650 i587 .. ee ae ee ae ee ns ee Cc ee ere 
Bouth wall,’ 49° | 49°90 2062 777 | 780 1 206-1) 50-5 | 41-0 | 208-2) 42-0 205°) | 208u os" 


The brackets on two acts of numbers of the third course “éall 
attention to a case of certain blunder, either of mine, or Mr. 
Inglis’s ; but which,-—-‘t 13 now left to some third observer to 
determine. 
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West WALL, VERTICAL JOINTS IN. 


! ' 
Lowest course. | Second course. Third course. Fourth course. | Fifth or top 
course, 
eal fiao tom: eu asia il (ies per et —— ares woe wo een rt rns fo ee ee an 
Jot. le ongth Aiton! Total ! Length! Aiton Total | Length’ Aiton | Total | Aiton | Total | Aiton | Total 
joint to and dis- ‘jointto! and =. din- \juint tou’ and dis- and | dis- and din- 
juint. | Luglia. tance. | joint. | Inglis. tance. Joint. | Inglis. tance. | Inglis. | tance. |tInglis. | tance. 
H Wiese te Ee tnt sehihs eek te Se, i 
aes 4 | fl | | | 
South wall, 00 00! 00 0-0 00; 00: 00 0-0 00! 0-0 | 0:0 00; O00: 
aaa 36°0 | 36:0 | 360) 147) 150} 14-7) 478 | 480) 4731 650) 650] .. 7 
2 61-7 | 61:9 | OFT] 37-6 | 370 | 52°3 | 67'4 | 67-9 )115-2 41°0 | 106'0 - ~- | 
8 42°0 | 42°0 | 130-7) 34°90 | 35:0 | S72: 58°3 | 581, 173'5: 41:0 ' 147-0 as as 
4 $23; 319 11720] 690! 690-1502)... oe oe ee ete wttte ok 
North wall,, 34°4 | 34:1 | 2064; 50-2 1 47°9 . 2004 32°0 | 31-9 | 206°0 js S°8 205°8 | 205 °9 | 205°9 
i ' 1 ' ! | 


Lowest course. 


iLength! Aiton 
nd 


Norty WALL, VERTICAL JOINTS IN. 


Second course. Third course. ! Fourth course. | Fifth or top 


course, 


Total Length! Aiton | Total Length| Aiton | 
a : : vd 


Total | Aiton | Total 
dis nul 


| Aiton Total 
dis nd dis “din: 


4 
[joint | Inglis.) tance. | joint. : Inglis Inglis. | tance. | Tnglia. e. | Inglis. tance. 
. , eee Ws Sree us Set 
West wall, | 0°0 | i 00} 09 O01 OO] 00 06 OO Gol OO} O01 090 
1 | 94:5 | S481 38-7 B70! INTE (6-0 48°5)] 36-0 46-0 | 46-0 | 222-0 | 222°0 
2/454] 426! 990! 698 660 OVS | (G36 SL), 99H GTO LITO] .. 
3| 495 | 49011941) T7T4 TTH SLO! GIS CLs SLL TyO]Is6e] .. 
4/6301 630 S24) Sao ABO NIE] S42 44:0 2043 FLO | 237-9 
5] O75!) bh S 2000; 645 SoA p UvUD, S89 S40 B92 S40] 5219 
6] 402 | 40-0 [S10 v 54°0 | 375°9 
ciieory 7 | 620 | 81-4 gre 3 | s . 2 
Fast wall, | 412) 415 4133 122-7] 122-4] 4126] leet 1v2-4] 411-9 36-0 | 411-9 | 190-0 


Lowest course. 


Joint, | 

| Length; Aiton 
Joint tu, and 
joint. | Inglis. 

i ee 
East walt, | 0-0 | 0-0 
1 37-1} 87.4 
2 63°0 ' 63:0 
3 37°5 | 37-4 
4 46-0 | 461 
J 47°4 | 47-5 
0 39'5 | 30-6 
‘ 40°3 | 40-0 
o8 40°} 
| West wat, oe | ae 


SoutTu WALL, VERTICAL JOINTS IN. 


Fifth or top 
course. 


Second course. ‘Turd conrse, Fourth course. 


Tota! j Lensth Aiten Total Tatnl Aiton Total Aiten 
dis- jjeintto and this dwt die. and | dis- ; and 
tanve, | Juint. Inglis. tance. YIngiis, tance. Inglis tance. ; Inglis 
. | | 

0°0 06 00 whol wet O60 oo; O01 00 
37°71 728 TIS 450° 450, 4820 5107 SI a! 60-0 
100-1 850 «$53 TIES. 556 540! 98S OFA Time | 193-0 
1876 $00 400 3538: Teds T2e, 1697 45:0 1162-0 
1836 883% 39:0 199-6. a 42 0 | 205-0 
2310 662 566 248s: 63-8 9526 72:0 | 277-0 
270° 475 47-5 2063 | 40 ‘120-0 
$10°8 4. 9 41:0 837-3) a2 | 302-0 
3514 88'7 «63885 376-0! 
393 °7 
4128 $62 353} 4122! sar ABO alee] 49°90 [4119 WAC 412-0 
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REMARKS ON THE WALLS INDIVIDUALLY. 
East WALL. 

Good joints, and smooth surfaces of granite ; no 
peculiarity except the unfortunate Russian-German 
inscription 

TCHARIKOFF NADLERBERG 
1845 12 Mai 
smeared on in black oil-paint, and in letters six to 
twelve inches high. 


West WALL. 

This wall has joints im two courses near its 
southern end, low down, and therefore not far from 
the coffer,—seriously chipped by travellers for 
specimens. 


Nortu WALL. 

This is chipped all round the corners of doorway. 
and round the air-hole. 

This uorthern air-hole goes straight and_ recti 
lineally in, to a distance of more than 100 inches ; 
after which it 13 stopped up with modern broker: 
stones ancl sand. 

On the north wall the measures of the mouth of 
the air-channel, which is rectangular, are as fol- 


lows :— 
East side of North air-hole distant from East end of room, = 9873 
Weat - a . = 1066 
Breadth of air- Suites F . ; . wz 83 
Height of top, from floor of room, = 420) 
+ bottom on ilast side, from floor, = $6°4 
99 9 West ‘3 : =m 36'2 


Tallness of air-hole, 
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SouTH WALL. 

Remarkable for fissures near east end, passing 
through several courses as they stand ; there is 
much surface-fissuring also about the mouth of the 
air-channel. (See Plate x11.) 

This air-channel’s mouth is a large, arch-roofed, 
tunnel-shaped thing ; but at a distance inwards of 
from 50 to 100 inches it gradually decreases to 
much about the same size and proportions as the 
northern air-hole. 


East side of South air-hole, at its broadest part, distant 


from East end of room, . . = 914 
Mast side of South air-hole, at eat of first course, 

distant from East end of room, . ; , = 93:0 
Breaith of the hole, at its broadest part, ; . = 17°53 
om at level of first course, . = 110 

Tallness of hole, : ; : eee | 
Height froin floor to top of ale ' ; . = 659°5 
2 bottom of hole, : . = 364 


N.B.—The far-in, narrowed portion of this hole, 
seems to be beneath the level of the first wall 
course, similarly with the northern air-hole. 


CEILING. 

The ceiling of the King’s chamber is remarkably 
finished in appearance, heing composed of polished 
granite, which crosses the room in Jengths from north 
tosouth. In the run from cast to west there are nine 
of these flat beams, but the two end beams have 
something more than the half of their }rea ith con- 
cealed ; there are therefore in reality only seven full 
beams, and two portions of beains to form the ceil- 
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ing. The breadths, however, of the whole ones are 
not equal ; and hence the number is probably not 
important symbolically. (See Plate x1v.) 

I did not measure the breadth of these beams 
myself; but having compared Mr. Perring’s draw- 
ings with Messrs. Aiton and Inglis’s measures, and 
found a certain amount of resemblance, though not 
so close as it might be,—have deduced the follow- 
ing probable breadths, approximately :— 


Whole distances 
from East wall. 


to er eee 


East wall of ceiling of King’s chamber, = 0:0 0- 
East wall tu Joint 1 2° {?) 22° (9) 
Joint 1 to 2 Bo: (2) 72° (2) 
2 - 3 o2° (2) 124: (?) 
3 ‘3 4 53° (?) 177: (?) 
4 i. 5 49: (2) 226-(2) | 
5 4, 6 46: (2) 272°) | 
6 » 7 G1* (%) 333° (%) | 
7 _ 8 57° (?) 390: (2) 
8 to West wall, 22° (2) 412: | 


These bears, of course, cross the King’s chamber 
in one entire length; and not only so, but extend 
over the thickness of the granite lining of the walls, 
or 60° inches on either side. As the. beams are 
further of greater depth than breadth, in Joist 
fashion, they form altogether some of the largest 
and heaviest stones known to exist in the whole 
Pyramid ; «nd one of them at least, has a 


Breadth of ; . ; 60° inches 
Denth of : : ; 80° ss 
And Length of : : ; 326: ‘5 


The sum in cubic inches, amounting to 1,564,800. 
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Yet this mighty ceiling, as every one knows since 
Colonel Howard Vyse’s admirable discovery, has 
above it, five successive ceilings, all designed to 
assist in taking off the extreme pressure of the upper 
part of the Pyramid on the. lowest ceiling. I did 
not visit those upper chambers, being quite content 
with the Colonel’s and Mr. Perring’s measure- 
ments thereof; but masmuch as they contain the 
dark and closed-up hollows, wherein the quarry- 
marks expressing the names of kings of the fourth 
dynasty have been found on some of the stones, 
and are necessary to understanding the mechanics 
of this room,—I subjoin two drawings of them, 
prepared from the Colonel’s large publication. (See 
Plate xiv.) 

The granite, im section is indicated by cross lines ; 
limestone, by single lines. The quarry-marks are 
found only on limestone, and that from Mokattam. 
The lowest of the five chambers of construction had 
been known before Colonel Howard V-yse’s time, 
being called indeed after an English consul, Davison, 
in the cighieenth century, as duly mentioned by 
the Colonel in his honest and faithful volumes. 


VOW ft. 


THE COFFER. 
Marcu 20-23, 25. 


Tuts vessel, the sole contents of the King’s 
chamber, and termed, according to various writers, 
stone box, granite chest, lidless box, porphyry vase, 
sarcophagus, and coffer,—is composed, as to its 
material, of a blackish variety of red granite. And 
there is no difficulty in seeing this; for although 
the ancient polished sides have long since acquired 
a dark chocolate hue,—there are such numerous 
chips effected on all the edges in recent years, that 
the component crystals, quartz, mica, and felspar 
may be seen even brilliantly. (See Plate 1. vol. 1.) 

The vessel is chipped around, or along, every line 
and edge of bottom, sides, and top ; and at its south- 
east corner, the chippings extend to a_ breaking 
away of nearly half its height from the top down- 
wards. It is, moreover, tilted up at its south end, 
by a black flint pebble, about 1°5 inch high, pushed 
in underneath the south-west corner. The vessel 1s 
therefore in a stute of strain, aggravated by the 
depth to which the vertical sides have been broken 
down near one corner ; and great care must be taken | 
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in outside measures, not to be misled by the space 
between some parts of the bottom and the floor. 

As for the under surface of the bottom, I felt 
it, near the south end, with my hand; and tried to 
look under it also, when a piece of magnesium wire 
was burning there,—without being sensible of any 
approach to hieroglyphics or engraving. But as to : 
the inside, or upper, surface of the bottom, and the 
vertical sides of the vessel, both inside and out,— 
all the ancient surfaces there are polished smooth ; 
they are also, all of them, simple, plain, and flat 
(sensibly to common observation) ; excepting only 
the top margin,—which is cut into, in a manner 
implying that a sarcophagus lid once fitted on, 
sliding into its place from the west, and fixable by 
three steady pins, entering holes on that side. 

The west side of the coffer is therefore lowered all 
over its top surface, except at the north and south 
ends, by the amount of depth of such lid cut-out, 
or 1°72 inch; and the other, or cast, north, and 
south sides, are, or should be, lowered to the same 
depth on their inner edges, and to a distance from 
inside to out, of about one-third the whole thick- 
ness. But the fulness of this arrangement cannot be 
seen now, because in some places, both ledge and 
top of sides are broken away together; and in 
others, though much of the inner angle of the ledge 
remains,—thanks to its protected position,—the upper 
and true surface of the side has all been chipped 
away. In fact it is only over a short length near 
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the north-east corner of the coffer, that the chippers 
have left any portion of the original top surface. 

The whole question, therefore, of the full depth 
of the coffer, rests on that one small portion of the 
north-east wall, so to speak, of the coffer. 

At the north-east corner only, is there an op- 
' portunity of measuring the vertical depth between 
the ancient top surface of a side, and the bottom 
surface of the ledge ; and it was, by repeated mea- 
sure, found = from 1°68 to 1°70 and 1°75; say 
mean = 1°72 inch. 

The sides of the depression are vertical, or with- 
out any dovetailing : and the horizontal breadth of 
such cut-out,—measuring from within, to, or to- 
wards, the ‘without’ of the coffer,—and_ restoring 
the sides to their original completeness before the 
chipping away of the edges,—is— 


On and near Western portion of Northern side, = 160 
5 Middle 5% - = 1:62 
a Rastern ee <A =: 1°73 
ois Nortbern part of Eastern side, =e 61°58 
*s Mildle and North-east ,, =z 1°60 
ae Southern 2. F add broken. 
ws Fastern and Western parts of 
Southern side, . all broken. 


Along the western side are three fixing-pin holes, 
1:2 deep, and 0°84 in diameter, save where they are 
broken larger, us is chiefly the case with the middle, 
and southern one. ‘The three holes have their 
centres at the following distances from north end ; 
viz., 16°0, 45°3, and 75°1 respectively. 

It is inconceivable how the French Academicians 
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could have-pictured the coffer, without noticing the 
ledge cut-out ; unless they looked upon that, as a 
comparatively modern attempt to convert the origi- 
nal pure coffer, into a sarcophagus : and which they 
were therefore bound to overlook. 


OUTSIDE OF COFFER : ITS FIGURE. 


The planes forming the four external vertical 
sides of the coffer, are far from true ; excepting 
the east one, whose errors are under 0°02; while 
the north, west, and south sides are so largely 
concave as to have central depressions of 0°3 and 
05; or more particularly — 

At North side, central hollow or depression of coffer’s 


side (measured from a horizontal straight-edge touch- 
ing the side at either end, anidin a horizontal plane), or 


the quantity, <¢, near bottom, : ; ; . = 0°45 

» middle of heipht, . . . = 0:20 

» top, . : : . = O12 

Mean, . . . & 0°26 

At West side, ¢, near botuom, = 0:35 
i »» middle, : , : . = O18 

” » top, . ; : , : . = 010 
Mean, . . = 020 

At South side, , near bettom, ; : . = 028 
° » middle, = QO 18 

” », top, : = 010 
Sean, 0-19 


Again, when the straight-cdge is applied vertt- 
cally to the sides,—east side comes out true, but 
the others concave— 
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On North side, the maxima of such ieee or d’=0:20 and 0-28 


On West side, @’, at South end, . - = 0°00 
and d’, at North end, . . = 0°20 

And on South Hide: ad’, at different Reanees aeoua: East 
to West, ; ; F 3 ». = 0°08, 0°12, and 0:04 


ITS SIZE, OUTSIDE. 

The corners and edges of the coffer are so much 
chipped, that the steel claws I had had prepared for 
the sliding-rods to adapt them from inside to out- 
side measures, were found not long enough to reach 
the original polished surfaces. A method was 
therefore adopted, of making up the sides with 
straight-edges projecting beyond the coffer at either 
end; and then measuring between such straight- 
edges, and on cither side, or end, of the coffer. 


LENGTH OF COFFER OUTSIDE, MEASURED WITH Bar 100 A. 


Ist. 21 3d 


1 

| Measure. | Measure. Measure. | 

| Ce See ae si caeteteien 9 at ates Pee a 

| On East side, near bottom, . 905 | 90:3 905 | 

| 5 10 inches under top, 9915 ¢ ... — | 
above top, ; ‘ 90°20. Sass ei 

| On West side, near buttom, | 892 { 89:2 89°2 

| - above top, | 89°95 | bie ve 

ee near top, | 90°05 

| Fe gg ne Tee rene oe 

Mean, 90°01 1 | | faa 

{ SSD 


The above mean, however, represents only the 
mean length of the edges of the two sides, not of 
the whole coffer, on account of the concavity 
of the two external ends; wherefore, if we desire 
to state the mean length, for the mean of each end 
surface. we must subtract two-thirds of the mean 
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central concavity, as previously determined ; 2.e., 
— 0°17 for the north end, and similarly 0°13 for 
the south end; wherefore, then, the mean length 
for mean of each end of coffer. . = gov 


BREADTH OF CoFFER, OUTSIDE. 


Ist | 2 3d 


Measure. Meusure. Measure. 
At North end, near bottom, . : 39°05 39°1 39:2 

- near top, . : 38°7 | 
re over top, ; : 38°67 ‘oi ae 
At South end, near bottom, . : 38°83 38°7 — | 
ys near top, ; : 38'6 | | 
PP over top, : ; 38°5 1k | | 
Yccatoeae ene Oh Ae oe a Nee 

Mean, : : 38°72 

Correction for curvature of 
West side, : : 07 


Mean breadth of mean sides, | 38-65 


HEIGHT OF CoFFER, OUTSIDE. 


Height of coffer outside, eliminating the stone under bottom, and 


the sarcophagus ledge of 1°72; i.e., measuring from coffer-bottom 
to ecfreme top of sides, is— 


At North end, eastern part of it, = 41°3 
Same repeated, ; ; | == 41°3 
At North end, north-eastern part of it, = 41°22 


At other parts, no top left. aera 
Mean, 41°27 


Correction for a supposed hollow curvature of under side 
of bottom ; agreeably with thr.e, out of the four, up- 
right sides ; and also agreeably with the construction 
of the under sides of the casing-stones, which rest on 
ther circumferences, on account of a slight hollowing 
away of their central arcas ; not less than. ; "10 


41°17 
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SIDES, THICKNESS OF. . 


_ For this purpose two vertical straight-edges were 
placed opposite each other, in contact with the in- 
side and outside surfaces of any flank of the coffer, 
and the distance across measured ; finding at suc- 
cessive parts of the coffer circumference, bearing 


from centre— 


South-south-west, thickness, 6°0 
South, i 6:0 
South-south-east, 5°95 
East-south-east, 5°85 
East, 5:95 
East-north-east, 6°10 
North-north-east, 5°95 
North, 5°98 
North-north-west, 6°10 
West-north-west, 5°95 
West, 6:10 
West-south-west, 5°95 
Mean thickness of vertical sidea, 5:99 


The above measures were repeated on March 28th, 
aud proved sensibly true for this method of measure- 
ment over the top edge of the coffer; but if calipered 
lower down, it is extremely probable that a notably 
different thickness would have been found there. 


BOTTOM OF THE COFFER, THICKNESS OF. 


By difference of heights of two straight-edges of 
equal length, applied, one inside and one outside, — 
the outside one veing further propped up where 
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required by a third straight-edge, inserted under 
the bottom,—there was found— 


Under South-west corner, thickness of bottom, . = 70 
» Bast side, ty - = §6§°6 
,,  Hast-north-east, sg - = 6:87 
,,  Hast-north-east, again, ,, 3 = 6:90 
,. North end, eo 5 = 6:90 
»  North-north-west, is - =» §6§'85 
,»  North-north-east, ‘5 is = 6°80 
,,  West-north-west, . $5 = 7-20 
., West, is “3 = 6°90 
5.  south-south-west, zs ay = F715 


Mean thickness of bottom around the edges (the thickness 
of bottom in the centre cannot at present be measured), = 6°92 


INTERNAL MEASURES. 

The inside surfaces of the coffer, seem very true 
and fiat over the greater part of their extent ; but 
betray, on examination by straight-edges, a slight 
convergence at the bottom, towards the centre. 


Instpt Lenctn oF CoFFER, BY SLIDER 70. 
(Correction 4 0:13 added to all the readings for length of Slider.) 


Level at which observations were taken. 


Distance between Fest and West sides 


of the North ani Seuth ends. 4tos Mildie 6to7 { 06 
juches nnder oof | above | above 
top - height. | buttom. ; bottom. 
| 
Close to Eastern side, . puoeet at 78-08 | 77°93, 77-68 
S.-i. corner, 
At hd breadth from East, 78:06 43:06 | 77-97 | 77°56 
lalfway between E. and W., 78 06 78-08 | 78-06 77°53 
At 448 breadth from East, . 78 05 75:09 | 78-06 | 42°59 
Close to west side, ; 78:03 78°06 1 73-Ol! 77-67 
Mean at each level, 73-05 78-07! 78-01 | 77°59 
Mean of the whole, or inside 77.94 
length of coffer, . elie 
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INsIDE BREADTH OF COFFER. 
(By Slider 25, not requiring any correction.) 


te ee COO enamine SH ee oe ee ee me ee — 


Level at which observations were taken. 
Distance between North and me ee 


2. ee ee ee = tees ae 


South end, along the East 6 to7 0-6 
and West sides. Near Near Abote. 1 above 0°6 Re- 
top. | middle. | yottom. | bottom. | Measured. 

Close to North end, - 26°68 | 26°69 | 26°65; 26°40 26°39 
At 4d length from N. end. 26°60; 26°69} 27:00} 26°72 26°54 
| Near middle of length, . 26°64} 26°80} 27°10] 27°05} 27°05 
| At 4ds length from N. end, 26°67 | 26°78 | 26°77 | 26°67 | 26°75 
Close to South end, 26°78} 26°78 | 26°63] 26°49} 26-49 


Mean at each level, . | 26:67| 26-75| 26°83} 26-67 
Mean of the whole, or inside)? _ 
breadth of coffer, : ~ 


ee ee - Pe re a me ae ee | rarer eretonenatncey ene Se aeepeaptepeneren-weny 


ee ene nn eee 


INSIDE DEPTH OF COFFER. 


The measure of this element is taken from the 
inside bottom of the coffer,—which is apparently 
smooth and flat,—up in the shortest line to the level 
of the original top-surface of the north, the east, and 
the south sides ; and of the west side also, presum- 
ably, before it was cut down to the level of the ledge 
which runs round the inner edges of the north, east, 
and south sides. 

Now, the depth of that ledge was before ascer- 
tained = 1°72 inches below the original tép; 2 
block of wood was therefore prepared of that thick- 
ness, and placed on the west side, to support one 
end of a straight-edge, whose other end rested on 
some part or parts of the original top, which is still 
preserved at and about the north-east corner. 
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InstDE DEPTH FROM ORIGINAL ToP OF Norts#, East, anp 
SOUTH SIDES. 
(By Slider 25, not requiring any correction.) 


Part of Breadth where observations were taken. 


Part of Length where observations | 
were ta 


ken. Near East Near 
side. middle, 


Near Wes 
side. | of length. 


| 
0°6 south of inner N. end, 34:30 34:28 34-96 34-28 
3-0 south of inner N. end, 34°44 34°36 34:35 34-38 
| 
) 


50 ~~ Do. do. . | 3442 | 3441 | 3428 | 34°37 
100 Do. do. . : 34°40 34:38 34-28 | 34°35 
049 To. do. . | 3436 | 3433 | 3426 | 34:33 | 
Mean at each part of 34°38 | 34°36 34-29 | 34°34 | 
breadth, ) : | 
| 


eel 


: ] mean, or inside 
Genera , 34:34 


depth of coffer, 


COFFER, INSIDE MEASURES OF. 


DIAGONALS. 


Diagonais inside the north end ; from either low 
corner at bottcm, up to a measured height of 30°0, or 
the greatest height quite free from fractures ; then— 


from low North-east. to 30° high North-west, = 39°71 
and from low North-west to 40° high North-east, = 39°70 


Diagonals inside west side ; from cither corner 


below, up to a height of 30 inches measured at the 
sides— 


or from low South-west to 30): high North-west, = 83:19 
and from low North-west to 30: high South-west, = 83-13 


CUBICAL DIAGONALS. 


Frem low South-west to 30° high North-east, = 87:13 

" South-east . North-west, <= 87°05 

a North-east ‘ South-west, = 87:06 

% North-west _,, Sonth-east, «= 871 
Wumporarily supplied, 


we: 
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These diagonals give sensibly less than the mean 
lengths and breadths; on account, apparently, of 
the extreme points of the corners of the bottom 
not being perfectly worked out to the exact inter- 
section of the general planes of the entire sides. 
But they seem abundantly sufficient to prove 
general rectangularity of figure, in the main part 
of the coffer’s interior. 


AZIMUTH TRENCHES. 
JANUARY. 


On the east side of the Great Pyramid, several 
explorers have described certain trenches cut in the 
rock. Their notices, nevertheless, generally refer to 
a system of Pyramid passages, one entering the 
ground at a steep angle from the south, and another 
from the north ; and meeting below the surface, in 
a vertical and meridian plane. ‘These are therefore 
not trenches proper, or hypoethral cuts in the 
ground,—but tunnellings into its substance; on a 
very much smaller scale too, than the trenches of 
which we have now to speak,—-and have denomi- 
nated azimuth trenches. 

Thgpe azimuth trenches, then, are a sort of large 
open ditches, spread about here and there on the 
surface, of the hill, before the eastern face of the 
Great Pyramid ; and not very noticeable, except for 
their relative angles in a horizontal plane ; for these 
gave me the idea, at first sight, of being strangely 
similar to the dominant angles of the exterior of 
the Great Pyramid. (Plate xv.) 

To. ascertain whether this idea was true or not, I 
determined to measure all the angles rather care- 
fully ; and, as a necessary preliminary, proceeded to 
make myself acquainted with the forms of the 
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trenches, by approximate linear measures. 


[ SECT. 1 


The 


trenches are four in number, named the North, the 
South, the East-north-east, and the North-north-east; 
the latter being a very small one (in breadth and 
depth), and only to be thought of in connexion with 
the others when looking to its angular position on 
the ground. The trenches are shown on the accom- 
panying Plate (xv.), where I have endeavoured to 
mark wherever there is a worked surface still exist- 
ing ; and the numerical dimensions are as follows :— 


NORTH TRENCH. 
Total axial length, : 
Distance of its furthest end fami centzal soul Ch 
Distance of same from North side of base of Pyra- 
mid, produced eastward, but uncertainly, . 
Distance of longitudinal axis, from East side of 
Pyramid base, uncertainly, 
Depth, at North end, worked surface, 
near middle, worked surfaces, 
>» about 200° short of South end, 
Breadth, at North end, werked corners, 
oe near middle, . 


3? 


SOUTH TRENCH. 


Total axial length, 
Distance of its furthest end from ntral eine CG, 
Distance of same from South side of base of Pyra- 
mid, produced east, but uncertainly, 
Distance of Jongitudinal axis, from East side of 
Pyramid base, uncertainly, 
Depth at South end, worked surface, 
Depth at North end, first step, worked ere eee 
oe second step, a 
Breadth, at South end, worked surface, 
near middle, ~vugh and worn, 
» at North end, first step, : ; : 
99 9» second step, ° 


3? 


ll 


South end, smaller than North, but aneseain: 


2138 inches. 
3492 
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EAST-NORTH-EAST TRENCH. 


Total axial length uncertain, because no termina- 
tion inwards to c, could be found, 
Distance of its furthest end from c, 
Depth, at outer or E.N.E. end, first step, oneal 
surfaces, . . ; . 
9 " domi step, ,; 
99 third step, - 
Depth, ore middle, 
» towards inner end, as fi as deazentile: but 
much filled with rubbish, 
Breadth, at outer or E.N.F. end, first step, open 
suriaces, . ; ‘ : 
y 7 stand step, : 
2 o third step, 
Breadth near middle, . : ; ; 
Breadth, near inner end, between longitudinal 
worked surface, 


Nl 


l 


I 


H 


i 


ll 


fl 


ll 


NORTH-NORTH-EAST TRENCH. 


Neither outer nor inner ends sharply defined. 
Total length, of two marked portions, 
Distance of farthest visible part from c, 


Breadth, at all parts, worked surfaces, 39° to 40°, say 


Depth, at all parts, roughly, 10° to 12°, say 


I 
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1530 + x. 
3280 


165 


1280 
4200 
40 
12 


The system of vertical passages is only in- 
serted approximately on the plan of the trenches in 
Plate xv., as I did not measure their distance from 
other known objects. Their general appearance 
and nature are shown in fig. 4, of Plate 1, im 
vol. iii, Compare also ihe map 1n Plate 1. vol. i. 

The bottoms of all the azimuth trenches were 
filled with more or less broken stones .and rubbish, 
to an extent beyond my means of clearing out. 


LINEAR MEASURES OF THE GREAT PYRAMID). 


APRIL 6, 10, 27, 1868. 


HEIGHT, VERTICAL. 


On the evening of April 10, in ascending the Great 
Pyramid, I measured in a rough manner the height 
of every course of stones ; and repeated the measure 
next morning in descending. The two sets were not 
always quite so similar as they should have ‘been, 
and the second gave 202 courses, while the former» 
gave 201. Differenees which may have arisen, both 
from the tracks up and down not. being precisely the 
same ; and because it was often difficult to say, from 
dilapidation, where any particular course began ot 
ended: especially as the courses of masonry,—though. 
generally running uniformly along all four sides, if 
not also through the whole Pyramid,—-were in some 
particular places composed of two layers of stone, 
each of which might then be taken inadvertently as 
a single course ; or again, two small courses rather 
ruined, might appear as one large one. There 16 
however, abundant proof, on looking over the num 
bers, that the courses are not of uniform or regular 
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decreasing or increasing thickness ; and that they 
form little more than a core or substance upon which 
the ancient builders fastened the casing-stones with 
their fixing series, and thereby gave truth of figure 
to the whole Pyramid. 

At the time of measuring, I mercly made a guess 
at the depth of rubbish concealing the true foot of 
the Pyramid ; but was able afterwards to correct it, 
when the socket of the corner-stone was uncovered 
at the north-east angle. And, reducing this to the 
supposed ‘pavement’ surface (sce p. 136), we have 
the following numbers :— 


MEASUREMENT OF VERTICAL HEIGHT OF GREAT PYRAMID. 


eee a Neo eR ee = Ae OE RN eS VE TA IR te ar 


i I 
somes von Wks | we TL suntee [verti RE | ny | 
rem. me: nstire ae ' tenth from Lat eotitse | pie: asure aie tenth from 
in uy iu pave. course! pave. pt? ascend} in pave. ‘course.}| pave- 
6 rene hivnt | Tent. | Ne | ene j ment. | meat, 
ones, Sees see se ad ee ! news 
H i 
favementi (): O- “ OT | Op 1. 7474 
PL&2) 79 79 22 | 293 | 770) 
| | 56 135 2s 35 | 805 | 
| #8 | 183 24 | 33 | R38 
i 40 22; 25 31 869 | 
| 40 263 1 26 | 38 | 907 | 
| 38 | 301 | 27 | 26 | U33 | 
39 | 340 es | 2s | 961 | 
38 | 378 e 29 | 31 | 992, 
_36 4 414 30 30 | 1022 299 | 1022 
| 34 | 448 - 31 06 | 1048 | 
33 481 r 32 28 | w76, 
30 511 j) 83 28 | livd 
30 | 54) 34 wd | 1128 | 1 
2 569 | Bh 24 | 115% | 
4 599 | 36 50 | 1202 | 
: 627 37 4) | 1243: 
653 38 39 | 1282 . 
32 685 39 38 | 1320 , 
_38_ | 723 | 309 | 723 4 | 34 | 1354 So | 308 | 332 | 1354 
ee ee NE Oe A | Pek Near aaa ba 
VOL. JT. _ _ 


acne} 


Number {Vertical 
of course | measure 


130 


MEASUREMENT OF HEIGHT 


[SEOT. 1. 


MEASUREMENT oF HEIGHT OF GREAT Pygamip—continued. 


in 


41 
42 


43 


re a rr erg co er riage Ane <a tape SOG 


no a ttt reere erecta arg EOS TSE Ne eyes 


in 


ascending.| inches. 


AE A ne RR RI er 


Whole 
height 
from 
pave- 
ment. 


1386 
1418 
1446 
1478 
1520 
1557 
1585 
1620 


1636 | 


1686 | 


2430 
2404 
2478 
— 


Every 
tenth 
course. 


332 


266 


St nee 0 remanent nee ree 
AY Sag TN acai EATS A Rents 


| 
= 


Whole 
height 
from 
pave- 
ment. 


1952 


1686 


= te ne a ln et RNR em, 


i “ascen 


Number | Vertical 
ef course {measure 


in 


ding.| inches. 


_3l 


Whole Ms 
height | Evory | he : 
on from tenth 
pave- jcourse.| pavé- 
ment. ment, 
22 | 2524 
24 | 2548 
24 | 2572 
26 | 2598 
26 | 2624 
25 | 2649 
25 | 2674 
24 | 2698 
9 4 2722 
25 | 2747 | 245 | 
36. | 2783 
33 2816 
31 2847 
28 | 2875 
26 | 2901 
25 | 2926 
24 | 2950 
24 | 2974 
4] 3018 | 
we 37_-| : 3052 | 305 
Bf | 3086 | 
a ! 3118 
30 | 3148 | 
28 | 3176 | 
27 | 3203 
27 | 3230 
26 | 3256 
25 | 3281 
29 | 3310 
25 | 3335 | 283 | 3335 
24 ze 3359 | 
24 | 3383 
24 3407 | 
23 | 3430 | 
23 | 3453 
23 | 3476 | 
25 | 3501 | 
23 | 3524 1 
35 | 3559 | 
3590 | 256. en 
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MEASUREMENT OF Heiaut oF GREAT PYRAMID—continued. 


Number | Vertical 


of course | Measure 


in 


in 


ascending,| inches. 


23 
22 
22 
22 
25 
23 
25 


aw 


{ 
25 


ays bal 
22 
22 
23 
28 
27 
2-4 


22 


3839 


Whole 

sri Every 
tenth 

course. 


from 
pave- 
ment. 


3619 
3647 
3673 
3699 
. 3723 
3747 
3770 

793 
3816 


3914 
| 3936 
| $958 

3980 

4005 
| 4028 
, 40353 


4078 
4100 
4122 

4144 
| 4166 
| 4194 
| 4221 
| 4245 
| 4267 
| 4289 
4310 


4336— 


4362 
4387 
4409 
4430 
4451 
4472 
4493 
4514 
4536 


Whole 
height 


from 
pave- 
ment, 


249 | 3839 


ene a ee mr 
- a a reer en eet SQ 


ascending.| inches. 


.s me a ee 
Fee a ee —— — - - 


Number 
of course | measure 


in 


ee | ee 


Vertical 


in 


TO ee ee 


21 


20 
21 


tw 
ont 


Whole 


melent 


from 
pave- 
ment. 


1880 


ASR 
§357 
5379 

> 4c. 


Whole 

Every | height 
tenth | from 
course.| pave- 
ment, 


220 | 4756 


0185 
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The course marked above 202, forms the present 
effective flat summit of the Pyramid ; for though 
there are portions of two other and higher courses 
(one of 21 and the other of 19 inches) they are too 
fragmentary to allow any calculations to be made 
upon them, for approximating to the ancient height 
of the Pyramid. 

But course 202 1s complete, in so far as it forms 
a general square, and an equally good or bad termi- 
nation to all the four present Pyramid sides, as 
now deprived of their casing-stones. Said course is 
built of good, hard, firm, rectangular blocks of Mo- 
kattam stone, browned with oxide of iron over the 
surface; but the original workmanship was only 
that of the core masonry, and the corners of the 
platform have been sadly broken in upon. When 
these were rudely made up, or supplied as to the 
missing stoues, with mcasuring-rods,—each of the 
four siles measured something like 400 inches in 
length ; and the diagonals 570 or 580 ; which im- 
ples a length of side = 406; but there were more 
obstructions in the way of the diagonal, than the 
side, measures. 

Hence then, we conclude that the present height 
of Great Pyramid, from surface of pavement to top 
of present platform, or 202d course, = 5445 British 
inches ; and that said platform is a square, of 400 
inches in the side, nearly. 

The peculiar shelf, or great cut-out in the north- 
east angle, known among the Arabs as ‘ half-way, 
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is considerably more than half-way, or occurs with its 
floor at or near both the 105th course, and a height 
of 3203 inches; leaving therefore from thence to 
platform summit, 97 courses, and 2242 inches. 


LENGTH OF. SIDES OF PYRAMID BASE. 


On April 6th, I attempted to measure the length 
of cach side of the Pyramid’s base with a 500-inch 
cord; and made each side between 8900 and 9000 
inches in length; leaving an unknown quantity to 
be added on for the casing-stone thickness. 

The above numbers, therefore, apply only to the 
internal core of masonry ; and include an attempt 
to supply its lower corners, which are egregiously 
broken away, and rendered thereby absurdly blunt 
in figure. But the problem is next to impossibly 
difficult ; both from the extent and abnormal charac- 
_ter of the fractures, and the concealment of one end 
from the other, of each side of the base by the 
intervening heap of rubbish ; that heap of rubbish 
too, not only altering the line vertically,—which 
would be its only effect if lying against a vertical 
wall,—but azimuthally also, on account of the 
sloping flank of a Pyran id. 

In the third and fourth weeks, however, of April, 
Mr. Inglis, deputed by Mr. Aiton, having uncovered 
all four sockets of the Pyramid,—the sockets, as be- 
lieved, of the corner stones of the ancient casing, — 
he was enabled to climinate all urcertainties of thick- 


‘. he ¥ Tha 
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ness of such once existing casing, and had only re- 
maining the difficulties of the ground to contend 
with. Subject therefore still to those difficulties, 
—and they are excessive—Mr. Inglis handed me, 
on April 27, the following measures :— 


Length of North side of base of Great Pyramid, from Inches. 
socket to socket (their outer corners), ; ; . = 9120 
Length of South do. do., = 9114 
se East do. do., = 9102 

ma West do. do., = 9102 
Mean, = 9110 


CORNER SOCKETS. 
Now these corner-sockets of the Pyramid were, 
from my own measures, of the following sizes and 
shapes :— 


North-eust socket-- 
East side, length = 152° inches. 


North [ ce eT a e* 
South Pe = 121°0 toa cut-off of 26: and then another of 21°. 
West = = 157-0 to South side produced rudely. 


Diagonal North-west to South-east = 200-0. 

Semi-cdiagonal, centre to North-east corner = 100°0, + thickness 
of measuring rods. 

Depth, varying from 3 to 7 inches. 

Distance of outer, or North-cvast corner of this North-east socket, 
from present North-east corner of Pyramid as standing now, 
= about 350 inches, 


The above socket was once cut neatly in the firm 
live rovk of the hill; and is still remarkably true 
in level, and srnavvuth ail over its floor; the sides are 


evidently injured by wear and tear, and are of 
unequal depth, besides their symptoms of erosion. 


és 
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The diagonal, computed from the north and east 
sides, comes out 4°5 inches longer than that directly 
observed, which is probably owing to the greater 
wearing of the outer corner; for the diagonal was 
really so very close to 200 inches, that the two rods 
of 100 inches each in length would just extend 
along the straight line, when put in edgeways, 
but not when put in flatways. (See Plate of 
Sockets ; or Plate rx. vol. i. ; also Plate rv. vol. i.) 


South-east socket— 


East side in length, . ; ; .' . == §2: inches. 
North ‘6 : , . ; . ; 7 BES: 4; 
South ag : ? . ; : . = 86° os 
West 9 = 53: a9 
Diagonals, N.-E. to 5.-W. corner, abievals = 100, eoinpuited = 101° 
és S.-E. to N.-W. is, mn = 100, 55 = 97: 


Depth somewhere from 12 to 20. 
Distance of outer or South-east corner, from present South-east 
corner of Pyramid = 330. 

This hole is cut in the rock, and its bottom 1s 
well and smoothly levelled ; the sides are rather 
sloping aud converging towards the bottom, so 
that the 100-inch rods, measuring both diagonals, 
jamnféd about halfway down ; the upper surface 
of the rock was not clesred and was not distinct. 


North-west sockcet— 


North side in length, .  . = §7 

Kast ” ‘ .  V37 + 7. 

West 3 Le 100 + 

South mm = not uncovered, or not visible. 


Diagonals not to be measured, as well frou Soutn side not being 
discoverable, as from a Jarge block of building-stone out of the 
Pyramid having chanced to fall into the middle of the area of 
tho socket, and being, fo Ue, immovable. 
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Depth about sides observed, from 4 to 11 inches. 


Floor smoothly levelled. 
Distance of outer or North-west corner of socket from present 


North-west corner of Pyramid = 350: about. 


South-west socket— 


North side in length, . = I4l- 
East es : = 2 + yy, 
West oe ; ‘ ; i : . = 743 
South re : : y , : . = 142: 


Diagonals not measured. 
Depth of North-east sides from 2 to 3 inches. 
But South side is high, above the rock surface outside, or South 


of it, by about 1 inch. 

And West side is level with what is outside it, being merely 
marked by a line drawn with a blunt tool, similarly with the 
lines of rectangle in the entrance passage of the Great Pyramid. 

Distance of outer or South-west corner of socket, from South- 
west corner of Pyramid, == 350’, about. 

Floor well cut, smoothed, and levelled. 

The floors of all the above sockets are exquisitely 
cut out in the rock, and levelled within their own 
area; but they are neither cut to the same depth in 
the rock near them, nor to a uniform general level ; 
for according to Mr. Inglis’s measurcs— : 


Taking the North-east socket floor for 0-0 in level. 
South-east $3 is 13°6 inches low. 
North-west i 42 ,, low. 

and south-west ; 56  ,.. high. 


THE PAVEMENT. 

But the floors cf no sockets can form the com- 
mencing surface, ie, the datum plane, or bench 
mark for level of the whole Pyramid, and for refer- 
ring all heights to. That end is rather fulfilled by 
the upper surface of the pavement which Colonel 
Howard Vyse, when cutting down through the 
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middle of the northern rubbish-mound, discovered 
in front of that side of the building ; and on which 
his casing-stones, 7m situ, stood, and from which 
the inclined side of the Pyramid rose. The pave- 
ment was there, about 400 inches broad and 21 
thick ; and was thence supposed to extend all round 
the Pyramid, with the same thickness and breadth ; 
but when the same northern rubbish-mound was cut 
into again, in the middle of each half-of it, east and 
west of its centre,—the pavement was only found 
there, about 120 inches broad, though broken, and 
thickness is not stated: nor has it been reported 
as having been seen anywhere else ; while the very 
high pavements or pedestals of some authors, are 
pure inventions from ideas of modern architecture. 

At the north-west socket, however, of which we 
took a photograph, there is, close to the east of it, 
something which looks lke a portion of the pave- 
ment ; it 1s only about ten inches thick, and stands 
up by that amount of height, above the floor of that 
socket. Henee, reducing all the seckets to such 
apparent pavement surface, we have— 


North-east socket floor is 5-8, below pavement upper surface. 
South-east ‘is 19-4, ne . 
North-west 9 10-0, 8 99 

and South-west < «2, y ” 


numbers which are very descriptive of the general 
appearance of depth, to which cach suchct has been 
dug at its own corner. 


SECTION IL—-ANGULAR MEASURES, 
GEOMETRICAL. 


INTRODUCTION. 


THE principal instruments for measurement of 
angle were three in number, each of very diverse 
character to the others :— 

First, A sextant-horizon instrument, for vertical 
angles. This consisted of an ordinary box-sextant 
by.Troughton and Sinus, reading by vernier to 1’ ; 
but attached to one end of a slab of wood,—the other 
end of which carried a ‘spontancous-horizon-point’ 
mide for me by Adie and Son of Edinburgh, ac- 
corling to my own invention in 1854. It was 
exhibited at the Paris Universal Exposition of 
1855, and has the following qualities ; viz, that a 
level bubble, whose size can be adjusted, is seen in 
the field of view cf she sextant, in place of the 
usual horizon reference of sea observations ; and the 
angular place of that level bubble with reference to 
the horizontal direction, is not altered hy any amount 
of tilting either of sextant, or level, or both, within 
the range of the field of view, say 5° Hence an 
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object to be observed has merely to be brought 
down, technically as with sextant observations of 
the sun, to the level bubble ; and the observation 
is equally good, in whatever part of the field of 
view the bubble may be situated at the moment. 

Such an instrument, therefore, giving vertical 
angles, true within its powers, and independent of 
level errors in its own position of several degrees, 
is important as a ficld instrument,—for it may be 
held in the hand, and so used with tolerable results 
for any altitude, from 0° to 90°. But in practice J] 
used always to place it ona rough stand, with which 
it could be easily brought within half a degrec of 
absolute level, and then remained steady thereat. 

This instrument was in almost daily employ ; 
being used for observations of the time both by the 
sun and stars when near the prime vertical; and 
for the latitude by meridian observations as a means 
of getting the combined index: error; also to deter- 
mine the angles of asccz:t of all the Pyramid pas- 
sages, as well as the slope of the Pyramid sides. 
The limits of error of an ordinary observation, | 
used to regard as from 3’ to 4’; and this quantity 
was partly duc to the bad or broken silvering of 
the glasses, which prevented good definition of the 
reflected object,—and partly to a slow change of the 
index-correction of the whole instrument, caused 
probably by a change in the tin box holding the 
level, and altering cither with time or heat, from 
1° 21’ to 1° 8’ in the course of four months. _ 
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Second, A circular clinometer presented expressly 
for these observations at the Great Pyramid, by 
Andrew Coventry, Esq., of Moray Place, Edinburgh. 

This instrument was constructed in the summer 
of 1864 by T. Cooke and Sons of York ; and is pro- 
bably unique for its excellence and power among all 
similar instruments for measuring mechanically the 
tilt of any given surface. It is generally constructed 
of gun-metal, with divisions on silver ; the verniers 
being in form of a complete circle, with their sur- 
faces in the same plane as that of the divided circle. 
The divisions are to every 10’, and the vernier read- 
ings to 10"; and there are six, or three pair of op- 
posite, verniers, so that by comparing the mean of 
two with the mean of six, the errors of division, as 
well as those of cccentricity and motion of the 
centre, may be kept in check. The whole circle can 
likewise be shifted on a stout central screw, so as to 
bring any set of divisions whatever into a given 
. direction. There is a powerful longitudinal level 
attached to the vernier circle, also a small cross 
level; and the frame of the instrument stands on 
three feet,—two of them being fixed feet, at either 
end of the frame, and in plane of the circle ; and the 
third being a screw-fout, opposite the middle point 
of the other two feet, and intended to correct in level 
the cross position of the instrument, on whatever 
uneven foundation it might at any time be erected. 

The circle is eight inches in diameter, and the 
two longitudinal feet thirteen inches apart ; but in 
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use on the worn and rough stones of the Pyramid 
passages, it was mounted first on a very stout beam 
of mahogany, fifty inches long, and about six deep ; 
and afterwards on a compound beam of deal and 
mahogany of greater depth, and 129 inches long, as 
will be more particularly described in connexion 
with the observations themselves, (See Plate 1) . 
The mahogany packing-box of the instrument 
had been fitted with a large thermometer ; but at 
some time on the journey, the screws fastening the 
straps of the glass-tube to the metal scale, loosened ; 
the glass-tube tumbled off, broke and scattered the 
contained mercury about the box, to the grievous 
injury of much of the silver-divided circle, as to 
visibility. With this one exception, the mstrument 
answered admirably, and worked perfectly up to the 
full degree of accuracy of its 10° readings, or rather 
much closer ; and the misfortune above mentioned 
might have been avoided, had there been a wooden . 
block beneath the metal seale, to receive the serews :: 
for a metal screw in a metal sockct shakes loose 
very easily. This was witnessed in a small way 
when the late Professor Playfair, as mentioned im 
Stevenson’s large volume on the Bell Rock Light- 
house, found that every screw, of a telescope sent 
him from London by mail-coach, had shaken out. 
And in a large way, in the recent Government ex- 
periments of firing at iron-plate targets ; for there, 
metal nuts and metal screws positively flew off from 
each other, all around any place where a ball-atruck ; 
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while in another experiment where long metal screws 
were screwed into thick wood planks, the cannon- 
balls did every sort of mischief both to the iron 
plates, wooden backing, and even the screws them- 
selves, but not one of these turned itself on its axis 
or got loose. 

And third, An altitude-azimuth instrument by 
Troughton. 

This had been a splendid instrument of its order, 
and was presented to the great Playfair, by students 
in his class of Natural Philosophy, in the year 1806. 
It is of the general figure rendered famous by 
Troughton, and his successor Simms, and measures 
as fullows :— 


Distance from foot-screw to foot-screw, = 15:3 inches, 
Diameter of azimuth circle, = 140 ,, 
a vertical circle, = 155 ,, 
in object-glass, : = 18 4, 
Focal length of telescope, = 197 ,, 
Magnifying power, with cye- vives generally em- : = 250 ,, 
ployed, 


Azimuth circle divide. Tin iveotion of avid of a 
watel from 0 to 360. 

Vertical circle divided in quadrants. 

Both circles reading off by pairs of opposite micru- 
scope-micrometers to single seconds. 

Usual tripod-stand, solid, and high, . == 32-4 

Height from surface of stand to centre ie hor = 199 
zontal axis, in mean position of foot-ecrews, ” 


Hence the optical and angle-rcading power of this 
instrument were immeusec, wherever they coul?! be 
brought to bear on any of the Pyramid slopes ; and 


were not unworthy of agcurate determinations of 


latitude as well. ve 


ENTRANCE-PASSAGE ANGLE. 


SEXTANT HORIZON INSTRUMENT. 


February 9, 1865.—Fixed a bar horizontally 
across mouth of entrance passage, at a height of 
23°7 inches from floor, measured perpendicularly to 
incline,—for a signal to be observed from below. 

Placed sextant-horizon on a stand prepared yes- 
terday, over the ‘slide’ part of the floor under port- 
cullis: index-mirror axis 23°7 inches above floor, 
perpendicular to incline, and at a place 1036 inches 
south of and below basement-beginuing ; then, sub- 
tracting 1° 20’ for indlex-correction,— 


Ist measure of vertical anwle of altitude of signal, = 26? *24’ 
2d 4 = 26 28 
3d 9 9 = 26 24 


Readjusted instrument to a vertical height of 26-2 
inches above fleor, 


Isat measure, ‘ : : : : ; =x 26 28 
2a or . : ‘ . : ' = 26 32 
3d ‘i : : : . : = 26 28 

Mean, . , : == 26° 27’ 


as 


february 11.—Sextant-horizon again. 

In place of former signal, put up a board 14°8 
high, but with a perforated observing centre 23°7 
inches perpendicularly above floor. 

Placed instrument as before, at lower end of 
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passage, and subtracting for index-correction 1° 18’, 
we have—- 


First observation, =x 26° 27’ 
Second ia = 26 25 
Third a 5 ; ; : . = 26 25 
Fourth 26 28 
Fifth 26 27 
Sixth 26 27 

~ 26° 26'5’ 


Mean of both days, for angle of elevation of entrance passage . 
scen from below, under portcullis, = 26° 27’, 


CIRCULAR CLINOMETER. 

February 6.—This instrument was mounted on 
its 50-inch mahogany base, and taken down the 
west side of the entrance passage floor, step by step 
of its own length, so that the first or highest foot in 
the second observation was as near as possible:on 
the spot occupied by the second and lowest foot at 
the first observation. In going down, or indced up, 
the west side, the face of the instrument was neces- 
sarily looking east, and vice versd when measuring 
along the east side cf the passage floor. Hence a 
combination of all the observations on either side of 
the passage floor, enabled a fair approach to the 
index-correetion to be obtained ; it was large, viz., 
35’ 22", and therefore completely masked—in the 
progress of the work. -what the final result was 
likcly to be. Each observation is, however, now 
presented with the finally determined index-cor- 
rection applied to it; that is, to the -uean of the two 
Opposite verniers-a and p, which were always read 


and entered in the observing-book separately, 
VOL. II. | K 
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though they are hardly worthy of being now repro- 
duced. The following readings of all six vernters 
at the parts of the circle which came into play for 
the readings west, and the readings east, will show 
the limits of errors of divisions, and prove them to 
be practically insensible. The degree readings of 
all the verniers except A, are purposely kept out of 
sight, as quite unnecessary in such a question. 


Vernier A, 97° 3’ 0” Vernier A, 334° 3’ 0” 

ae SBS 3 10 » = = OB 3 20 

a Cy 3 50 a Cc, 3 40 

or dD 4 10 a8 D, 4 10 

1. OB 3 50 sec 3 40 

» F 2 50 » Fo 2 50 

Mean ofaand pn, = 27° 3’ 35% Meanofaandp, = _ 334° 3d 35” 
Mean of all, = 27° 3’ 28” Mean of all, = 334° 3’ 27” 


February 6.—For part of Passage Floor extending from 426 to 
1035 Southward and below the basement-beginning North. 


l 


Distance of Circular clinometer, 
alee ot ie PNR 
J "teal oy Angle at Angle at f Remarks. 
basernent- {| Weatern side of | Eastern side of ‘ 
beginning. floor. fluor. | 
426 - 26° 29 28”) 26° 30’ 57”| 26° 30’ 
475 26 29 43; 26 3k 47 | 26 30 40 
624 26 27 31 26 26 37 | 26 26 650 
574 26 32 13) 26 33 37 | 26 32 55 
623 | 26 25 28/26 33 12) 26 29 20 [{ Bad standing e 
672 26 29 3; 26 3L 7}]26 30 = §& 
722 26 22 43 | 26 23 12; 26 22 58 
771 26 32 8 | 25 24 37 | 26 28 22 
820 26 37 23 | 26 22 82); 26 30 & 
870 | 26 16 48 | 26 19 57 | 26 18 22 
low 
919 | 26 32 48/26 37 12/26 35  o |{ Nertstome ee, 
| 1035 | 26 20 48126 20 47 | 26 ‘20 48 |{ Undergrniior” 
Mean, = “26° “O7! 58” | . 
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February 7.—¥or the higher part of tho Ascending Passage, or 
from 134 to 572, Southward from basement-beginning. 
Index correction = 35’ 42”, — applied to West, and +- to 
East observations, 


Distance of Circular clinometer. 
ee | | Meaniancle 
TOM : f Romarks 
basement- Angle of dip Angle of dip fo . 
beginning, Southward of Southward of ee 
nearly. floor, West side. | floor, East side. 


26° 17’ 127) 26° 25’ 12” 
26 33 58 | 26 32 2 


26° 21’ 15” 


§ Ahole on East side, 
26 33 =O {7 below this. 


—— es 
ee A ne a 


5 foot below this, 


26 27 53126 23 27/26 25 40 | 

26 29 53|)26 25 2126 27 28 | 
325 26 22 18/26 23 57/26 23. 8 | 
375 26 33 3|26 28 52:26 30 58 | 
424 26 26 33) 26 30 57 | 26 28 45 | 
47% | 26 27 431}26 33 22/26 30 32 
523 2% 26 23126 33 42/26 30 2 

(No place for cross 

572 | 26 37 33 | 26 26 171] 26 31 


Mean, = a 167; 


on the East side. | 


oe 


Mean of both seta by circular clinometer, — 26° 28’ 7” 


OPTIGAL MEASURE WITH PLAYFAIR ALT-AZIMUTH 
INSTRUMENT. 


April 3.—The Playfair instrument was niounted 
over the beginning of the basement-sheet, north- 
wards, by means of a stand specially prepared for 
the place by measure: ad the centre of its vertical 
circle was placed in the line of nxis of passage pro- 
duced up northwards, as well as I could judge by 
eye, and referring to measures on eitler side. 

The signal was the light of an oil-lamp, shining 
through a hole, 0: 3 iifch in Ciameter, and with 
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bevelled edges, in a board fixed over the slide under 
granite portcullis; and found by measure, to be 25°9 
inches distant from floor, and 25°9 from roof; or on 
level of axis of passage at that place. 

The depression, or angle of dip of this signal from 
the Playfair instrument, was then observed as follows: 


Face of i 
Ace . : Angle with 
circle | Microscope <A.| Microscope B. index-error. 


turned to 


Time of 
observation, 


Mean angle. 


a - ed 


h. m. ; 20" y Cnr we ON0/ 2” 
East 63° 27' 517!) 63° 27’ 56% 26°32’ 6 Sus 
Pe 9 | a= iid 
5:15 pam. | West, | 26 18 27 | 26 18 45 | 26°25" 41 


26 18 36 

| West, | 26 18 22 | 26 18 23 | 26 18 22 

Re-lovelled, ; 
ge {] kash | 63 28 2 G3 28 + | 26 31 57 eee AD 
i 

Fast, | 63 27 58 | 63 28 5 | 26 31 58 
ae West, 20 18 18 | 26 18 25 | 26 18 22 | Sechadions 
tof Mean, = | 26°25’ 20” 


This determination would probably be preferable 
to either of the two preceding, on account of the, 
great calibre of the Playfair circle, had it not thg: 
drawhack that the placing of the instrument in the 
line of the passage produced outwards, was a diffi- 
cult matter, and perhaps not very accurately accom-. 
plished. Hence I am inclined to give equal weight 
to the mean determination of the several methods 
employed, which then stand as follows :— 


AWGLE OF Div oF Extrancr PissaGe rrom Norra To Sours. 


By sextant-horizon, : : : F 26° 27° 0” 
By circulas clinosneter, . : ‘ : 26 28 7 
And by Playfair altit:ide-aziouth, . ss 26. 25 20 


Mean, to nearest miuute, 


FIRST ASCENDING PASSAGE. 


SEXTANT-HORIZON INSTRUMENT. 


February 16.—This passage begins tho perfectly 
dark parts of the Pyramid: a lamp-holder was 
therefore arranged, so that a dark lamp might ilv- 
minate the level-horizon bubble ; the signal was 
likewisc an artificial light, ze. a candle shining 
through a hole in a board ; which board was wedged 
in to upper end of this passage, close to where it 
enters the Grand Gallery. Both hole in the board 
at upper, and index-mirror of sextant on a stand at 
lower end of passage just above the granite port- 
cullis, were tested by measure to be 23°7 inches 
perpendicularly froin inclined floor; and the limits 
of error were thought to be + 0°2 inch. Then sub- 
tracting 1° 12’ for index-correctionr, the following 
results were obtained, for angle of ascent of this 
passage from north to south :-— 


First measure, = 26°10 
Second ,, = 26 & 
Third _,, <= 26 4. 
Fourth ,, == 20 65 
Kifth __,, =: 26 5 
Sixth .,, x= 26 & 
Seventh ;, = 26 4 


M an, 26° 8’ 
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March 2.—Repeated the measures, with index- 
correction = 1°11’, and found angle = 26° 6’. 

April 7.—The floor of this first ascending passage 
was too much broken to employ the circular clino- 
meter upon it with advantage. But upon this day, 
an important check upon the above measures was 
obtained, by observing the depression of the lower 
northern end, from the upper or southern end, of 
the passage, with the Playfair altitude -azimuth 
instrument. 

The signal below, was a lamp shining through a 
small bevelled hole in an upright board, attached to 
a long plank foot, which butted against the upper 
end of the granite portcullis; while the Playfair 
instrument was mounted on its own strong tripod- 
stand on the level floor of the horizontal passage 
leading to the Queen’s chamber, or 103 inches 
beyond the south end of the first ascending passage, 
measured in its own incline. 

On carefully testing the positions of both instru- 
ment and signal when the angular observations were 
over,—the signal was found to be 0°3 inch too high, 
and the instrument 0°4 too low, as referred to the 
inclined floor-line of the passage ; and as the dis- 
tance from instrument to signal was 1395 inches, 
there is a correction of + 1’ 43” to be applied to 
the observed dip; and it has been applied ac- 
cordingly in the last column of the following 
table :-—- : | 
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Mean angle, 
Faco of Knaie With ind sees baa for 
circle Microscope A. | Microscope B. ng pate oe ndex- Tcnonitlion cr 
tarneeee - | instrument and 

signal. 

4 

bert oa {| 26° @” 40” 
a oo ¢{ 26 66 41 
Miho ve 26 6 40 
26° 6’ 40” 


Whence, angle of first ascending ere es from North to South, 
is, by scxtant horizon, . _ «= 26° 830" 


And by Playfalr alt-azimuth, = 26 6 40 
And mean = 26° 6’ 0°. 


HORIZONTAL PASSAGE TO QUEEN’S CHAMBER. 


.On March 3d the level of the floor of this pas- 
sage (for the part extending from the north end 
towards the south, but only to the edge of the deep 
step, or 1303 inches in length), was tested with the 
sextant-horizon by means of reciprocal angles, with 
the result of finding a dip southward = 0° 7’. 

On March 10th, the level was again tested, and 
by the circular chnometer on its long 126-inch foot ; 
but as the floor is very rough and uneven,—no proper 
passage flooring at all,—it could only be brought to 
bear between the distances 200 and 1300, from, the 
north end of the Grand Gallery: the results, cor- 
rected for index-error = 24’, were as follows :— 


ET ATE nema Lt _ - ne ee ee eee ere ee ee 


! ‘ i 


Be tee ee i Ge ens reper ee Emer 


i Instrument against © Instrument against | Mean angle of 
West wall. Kiust wath. Passage. 
Ciinometer 
length. SET eT a gene nce OE are ee ES ee | ied ee een eae eee ee 
Diy: | Dip. Southward dip. 
1 South, 07 19’ § South, 0° 6 | Q? 32’ 
2 » 98 lo ! “ 0 26 | 0 18 
3 » 8 1B | » 8 36 o 14 
4 + G a ‘5 0 6 Q 6 
5 » oO 4? 4, oO 2 0 : 
6 ae uy 29 North, 0 2 Oo 14 
7 | North O 4 South, 0 23 Oo 10 
—- -_ set eles termes te ere ge Mahe readceac: “eelewcemececen' conn ean ete pennant aati ir 


Mean dip southward, 


ae - eee ee oe oe 


Pet) eer anne = = 
mcmama os ene a ca eee a ce mm Oe TL TTT 
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The two instruments seem tolerably confirmatory 
of each other; but when I tested afterwards the 
whole length of the passage, by looking along its 
ceiling from the Quecn’s chamber, to a scale set up 
by the north wall of the Grand Gallery, there was 
a dip northwards indicated, amounting to several 
inches, and equivalent to not less than 0° 8’. It is 
possible, however, that part of this apparent quantity, 
is owing to the ceyling bending down somewhat in 
the middle of its length. 


GRAND GALLERY ANGLE. 
SEXTANT-HORIZON. 


March 3.—This instrument was placed on a stand 
previously prepared to suit the spot, and to stand 
partly on the sloping floor of top of first ascending 
passage, and partly on flat floor leading to Queen’s 
chamber; the instrument was then nearly in the 
plane of the doorway, or north wall of the Grand 
Gallery ; and its position as to height, was 28°5 
inches above floor, and 24°5 below ceiling, of first 
ascen:ling passage, or two inches vertically too high. 

Ai the other or south end of Grand Gallery the 
signal was a candle shining through a 1°1-inch hole 
in a board; first naked and afterwards through 
oiled paper. The board was held by hand in plane 
of south wall, or in south doorway of Grand Gal- 
lery ; and the board was cut to such a length that 
when resting on the floor there, the hole was 18 
inches above the ground,—equivalent to 25°) inches 
above the line of the Gallery floor, continued up to 
the south wall, or through the substance of the 
‘ great step;’ and 25°0 inches below roof of short 
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horizontal passage leading to antechamber : it was 
therefore in the concluded axis of that passage. 

Above the first hole, by 3°5 inches, was a smaller 
one of 0°6 inch diameter, similarly illuminated. 
The mean of the two holes was therefore 1°75 inch 
too high; or 0°25 lower than it should have been, 
to be similar to the error of the instrument at the 
other end. 

The observations then commenced as follows; 
but were only rendered fully satisfactory in the 
taking, when I had rigged up a cross plank and rope 
holdings, to prevent the otherwise inevitable sliding 
away of myself from the instrument, by reason of 
the steep slope of the passage. 


Centre of level 
Top of level Bottom of level ubble, 
bubble. bubble. — |—1° 10° 56" index. 
correction. 
Low Laur sIQ@NaL— 
First observation, 26° 56’ 27° 55’ 26° 14’ 34” 
Second 34 27 82 26 566 26 13 =4 
Third se 27 «656 26 56 26 15 4 
Andsing!s observation 26 17 4 
HIGH Lianr siGNAL~—= 
First observation, 27° 53’ 7 hae 26° 18’ 34" 
Second ,, 2 5 27 54 26 18 34 
Third ” my l 27 «67 26 18 4 
And single observation, 26 22 4 


Correction for mean , ar 
place of signals, , +0" 0 80° 


Mean angle of Grand Gallery, rising froin ) 
North to South by sexte:t horizon, . { 


5 eat = a aatmeatiiad 


26° 13° 38° 


te ashe epee Saptopian iebiseenes 


156 GRAND GALLERY. ANGLE. [ SECT. ‘11. 


The index-correction above given was determined 
by two series of star observations the same night, 
one of them giving —1° 11’ 0" and the other —1° 


10’ 52°. 
OIRCULAR CLINOMETER. 


March 9.—To prepare tho instrument for this 
work, I made it a new and longer foot, cutting up 
its former mahogany 50-inch foot into three pieces, 
and fastening them to the hd of the long box of the 
reference-scale in such a manner, by means of power- 
ful screws, that a joist-shaped stand was formed of 
the following size,— 


Total length of foot, or beam, . : . & 129: inches. 
Length between two longitudinal bearing comma = 126° 
Breadth, total, . ; es 8°5 


Breadth between the line sf the ie lonjatitiial 
bearing points and the middle bearing for cross 


level, . = 6-8 
Vertical depth of Reni through the 15- indies 
ot its middle length, —. : : : . = 76 


To the above were further fastened four angular 
lamp-holding blocks, two of them acting when beam 
was used face west, and iwo face east ; while the 
whole structure was prevented from slipping when 
on the incline, by a rope fastened to a wooden 
anchor, and placcd in a ramp-hole above it. This 
arrangement was found to work well; the level 
and tangent screws were casy to turn, and the 
verniers to read off. (See Plate 1, or Frontispiece.) 

The observing method followed was, to take 


SECT. .] GRAND GALLERY ANGLE. 157 


series of readings stepping up the east ramp, by 
steps the length of the clinometer foot, = 126 
inches, wherever there was a fair ramp-surface for 
it to stand on; and then, having reached the top 
of the Gallery, the clinometer was taken into the 
King’s chamber, turned round there, and next made 
to descend the western ramp of the Grand Gallery, 
also by steps. 

When the ramp permitted, these steps were made 
exactly equal to the distance between the bearings 
of the clinometer foot, as before ; but occasionally 
large deviations were obligatory, by reason of severe 
fractures of the ramp. 

The ramp-surface is nowhere smooth, or nicely 
truc ; but is corrugated in a manner, from the decay 
of the stones; and has therefore inequalities which 
produce large differences in the angle It is ex- 
pected, however, that the mean of the whole ob- 
servations east, will give the mean east inclination, 
so nearly, that compared with the similar mean 
inclination west (and trusting to the equality of 
the two ramps on the whole), the index-correction 
of the instrument may be obtained,—and also the 
angle of inclination of the Grand Gallery. It should, 
however, be remarked, that the index-error of the 
instrument is not the same as when last used in the 
entrance passage, in consequence of its now stand- 
ing on a new foot. 
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GRAND GALLERY CLINOMETER ANGLE. 
Stepping up Hast Ramp, March 9.—9 a.m. to Noon. 


i end of frat inelined ramp- 
hole below great SeP:., 


Dista f 
conte of oli- Clinometer readings. Mean reading, 
nometer from — 23’ 30” Remarks. 
North wall of index-correc- 
Grand Gallery, tion. 
nearly Vernier A. Veruicr B. 
inches. ; Lowest foot of clinometer 
400 26° 37’ 50” 39’ OQ” |} 26? 14’55” { ae sixth ramp-hole from 
630 26 38 20 39 40 26 15 30 | Up one length, 
660 26 25 40 | 26 50 | 26 2 45 | Upone length. | 
‘790 26 56 10 | 57 O | 26 33 5 Sate Saket . 
ross level of ram 
920 26 46 0 | 47 0 | 26 23. 0 | { Crpsslovel of ramp much out, 
1005 | 26.2640 | 27 50 | 26 345 re cron bree 
1240 26 36 50 | 38 20 | 26 14 5 'f Siphie. suet the great break 
1370 26 39 20 | 40 40 | 26 16 30 | 
1500 26 41 50 | 43 0 | 2618 55! 
1630 26 51 20 | 52 20 | 26 28 20 | 
| env anced only 90 inches, or 
1720 26.39 50 | 41 0 | 26 16 55 4 Sith Apper foot near upper 
e 
j 


Mean of East ramp, . = | 26° 17 4”! 


Stepping down West Ramp, March 9.—Noon to 3 p.m. 


Distance o1 eae : 
centre of «li- Ciinometer readings. Mean reading, 
nometer from t+ 28° 80% Remar 
North wall of | ~{ index correc- sa 
Grand Gallery, ! ; | tion. 
nearly Vernier A. = | Vernier B. 
inches. 


Upper end of cliaometer half- 
t 


| 
: a of 
1730-334” 7°40" | 8 50” | 26718'15") ranipe and arse’ iolined | 
| 


. ramp-hole. 


1600 «334: 5B 0 | «6:10 | 26:17 55 {Tike cine or leggth of 
1470 334—Ss50 10 {| 26 20 0] 
1370 334.—S 30 40 | 26 15 25 \{ Not Jom fat Tet om 


Down more then : @ length 
; past the broken! ramp. 


| 
1170 333 47 40 48 50 | 26 35 15 
1040 334 9 10 1 20 | 26 22 45 |; 


910 334 9 90 10 20 26 13 50 
780 334 20 40 21 60 26 2 16 : 
650 334 12 50 15 60 26 9 5 
520 334 3 4 20 26 19 50 


390 ‘334 7 O 810 | 26 15 55 


Mean of West ramp, | 26° 17’ 3” 


| EERE ET ELSE, 
ASL a tl ER SE NREL 
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PLAYFAIR ALT-AZIMUTH INSTRUMENT. 


April '7.—On this occasion there had been prepared 
carefully beforehand a lamp-signal apparatus, to be 
used either above or below instrument ; and consist- 
ing of a plank 40° inches long, 10° broad, and 0°7 
thick, carrying two solid angular shelves, and be- 
tween them a board with a 0°3-inch hole, worked 
to an edge inside. (Sce Plate 1.) The height of the 
centre of the hole above what the plank rested 
on, was 6'2 inches ; and the hole was well illumined 
by a lamp placed in turn on either shelf,—when 
looked to, at an angle of 26° or 27° to the horizon, 
and from the opposite side to the illuminating lamp 
for the time being. 

For measuring angle of Grand Gallcry,—above 
apparatus was taken to upper end of Gallery, and 
pinned to the ledge of a chance hole in the floor, 
close in front of great step ; front lamp being then 
of course removed, and hole in board illumined by 
back lamp ; hole being then about 1755 inches from 
north wall of Grand Galicry, measured along the 
slope, but only 1652 inches from the place selected 
for the Playfair instrument. Szid hole being further, 
6°2 inches vertically above the floor, and the ramp 
21°0 inches perpendicular, or 23°4 vertically high,— 
the hole may be assumed as 17°2 inches vertically 
below upper surface of ramp in its purullel. 

The Playfair alt-azimuth instrument was then set 
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up on the level floor leading to Queen’s chamber, 
but at only 103° inches, nearly, within, or south of, 
north wall of Grand Gallery ; and was first adjusted 
so as to have, it was believed, its centre of horizon- 
tal axis, 6°2 inches vertical, above the trace which 
is visible there on either side of the ancient floor- 
line produced, or base of ramps. But being dis- 
satisfied with the difficulty of accurately performing 
the above adjustment,—I proceeded, after the angular 
observations were over, to test the position of the 
instrument with reference to the ramps in another 
manner. This was, to take the vertical depression 
of either pivot of horizontal axis, by measuring 
along a plumb-line, hanging from a straight-edge 
resting on the ramps on either side of the instrer- 
ment, and so placed thut the plumb-bob touched*the. 
end of the pivot. There was some trouble in getting 
the Arabs to hold the straight-edge steady om-the 
steep slope, and the following various nen were 
obtained :— : 


5, of Weat pivot; = 17-3 


Vertical depression of East pivot, = 17 
9 %? 17°9, ”? 17°9 
2% iB 17-6, rT) 17°85 
+B Lad 17°5, 93 175 
Mean of all, ‘ > = 17-6 a 


Hence instrument was after all too low .by 0°4 
inch, and its angle for the upper signal requires a 
correction = —0’ 50°. | 

The angular cbservations began at 4 p.M., after 
careful levelling. : 
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PLayFarn ALtT-AzIMuTH INSTRUMENT IN GRAND GALLERY. 


Mean angle 
corrected for 


Reversals of Microscope A. Microscope B. Angle with index-error and 


circle. index-error, position of 
instrument. 
Zen, distance, 63°34’ 17” 63°35’ 3% 26°25/ 20” 96° 7! 51" 
Altitude, .. 26 11 380) 26 12 34 26:12 2 
Zen. distance, 63 34 8 63 35 6G 26 25 23 29618 4 
Altitude, .. 26 12 4 2612 46 26 12 25 
Zen, distance, 63 34 24 63.35 11 26 25 12 26.17 45 
Altitude, . . 26 31 40 2612 16 26 11 58 = 
Mean angle of clevation from North to ? See ee 
South of Hoor of Grand Gallery, .  § 20°17 6S 


| ees 


| Hence the three different methods of observation 
for the angle of Grand Gallery give— 


Sextant-horizon, = 26° 17’ 387” 
Circular clinometer, = 26 17 4 
Playfair alt-asimuth, = 26 17 53 


and giving them the respective weights of 1, 5, and 
10, according to the calibre of the instrument, and 
care taken in the observation,—-the final mean is 


26° 17 37. 


VOL. U, 


KING’S CHAMBER LEVELS. 


March 10.—The circular clinometer on its 126- 
inch foot, was employed to test on this day the levels 
of the short passage leading from Grand Gallery to 
King’s chamber ; and also the level of the floor of 
the latter room in two directions. But the stones 
composing these floors are so much risen in some 
places and sunk in others, that no accuracy of 
observation could be secured: and the full limit of 
the results seemed to be—that the north and south 
level both of said passage floor, and of King’s cham- 
ber, and the east and west level of the latter,——are 
nowhere so much as half a degree in error. 

The walls of the King’s chamber were then tricd, 
by rearing up the clinometer-foot vertically against 
them, and reversing it at each place ; and their, the 
walls’, surfaces were found much more smooth and 
appropriate to measure. 

Similar observations were again made on the 
walls on March 29, the inlex-error of the clinometer 
having been ir the meanwhile changed nearly five 
whole degrees ; and three sects of complete observa- 
tions were taken against every wall. 


Rap o 


=, | , | 
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The final results for the mean surface of each 
wall, between the heights of 1 and 127 inches above 
the general floor, are as follows :— 


March 10. | March 29. | Mean. 


E. wall, leans inwards at top, or to W., 10’ 0” 9’50” | 9’ 55” 


W. wall, leans outwards at top, or to W., 40 0 45 2 22 
N. wall, leansinwards at top, or toS., 8 0 ll 44 9 52 
S. wall, leans outwards at top, or to §., 20 2 31 | 2 16 
Mean of East and West walls, at top to West, ; : 6’ 8” 
Mean of North and South walls, at topto South, .'6 4 
{ 


er = LS OE TE LE A SE TS TT we 
neem tne vee - 


Hence the guasi-vertical axis of the whole room 
is tilted at the top, towards the south-west; and 
the different observed amount of tiltings of east 

4 versus west, and north versus south walls, indicate 
“that every wall inclines towards its opposite wall at 

“the top ; the east and west walls by the amount of 
3° 46" each ; and north and south walls by the 
amount of 3% 48” each. 


| ee | nau. ib ae 
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VENTILATING CHANNEIS. 


THESE ventilating channels, or long and very 
small-bore passages, being found hopelessly stopped 
up somewhere in their length,—I made no other 
trial of their angles, than merely to put, or have 
put, a little pocket-clinometer on the floor of them, 
just within their upper mouths, on the outside of 
the Pyramid,—and take the angle there within a 
degree. This being close cnough to indicate, 
whether the angles were the same as those of the. 
larger inclined passages, viz, 26° to 27° ; or 
whether they were nearer to what I had conciuded: 
from theory in my published book in 1864; viz., 
the north one = 33° 42’, and the south one = 45°. 

The result of my measure in this rude manner, in 
January 1865, on the northern air-channel, at its 
outlet high up the Pyramid side, was, 32° 45”. 

And the result of a similar measure on the 
southern air-channel, kindly performed at my re 
quest by an enterprising traveller, Mr. Smyth, from 
Lincolnshire, who visited the Pyramid in February 
1865,—was, 46°. 
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EXTERIOR FACES OF GREAT PYRAMID. 


April 7, 8—Measured with sextant-horizon, the 
angles of ascent of Great and Sceond Pyramids ; 
those of the former only, entered here ; going con- 
secutively to the top of the heap of rubbish lying 
against the middle of each side ; and, after choosing 
some stone only slightly weathered, placing both 
eye and instrument in line of that and upper part 
of Pyramid foreshortened. 

Tested each day the index-correction of instru- 
ment by reciprocal angles, observed in succession 
from two fixed stands, about 5000 inches asunder ; 
and found it 1° 12’ on the 7th; and 1° 8’ on the 8th. 
Correcting the observations accordingly, we have for 
angle of ascent of cach face of the Great Pyramid 
from the horizon :— 


8. cond | 


renee ne meme - 
| ATES SE | Sa tet nS tt Ae I Se att eg ee ttre oe ie a ee ee cee ee e/a eeneiErres —- 


i 
Apri 7. 2 April. | oteereation, . Mean. 
— -{- a ee 
East face, . i 51° 46’ | 5? 44! 51° 49’ ; 51° 40’ 
North face, : 51 39 | ses | §1 39 


| West face, 51 42 


51 42 
South face, ; 51 65 


5) 59 | 51 49 > Bl 54 


a ee 
aah bebe de 1 ORE aren ENS mien ner ~ “1 care: to om eee een Sy ees COeneLeee  Ld 


4 
Mean of all, giving weight to cach observation, ( 51° 43’ 


—. 
APR wee. eget, bp ott 


ee A oh 0 oe oa lel saver 
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These measures have no pretence to being closer 
than a handful of minutes, on account of the large 
weathering of the sides of the Pyramid, and the 
rudeness of the present denuded courses: but they 
will suffice to show that the 3°, 4°, and more of 
some travellers have no necessary place, touching 
the original unweathered Pyramid. 


CASING-STONE FRAGMENTS. 


AFTER various preliminary trials, 1 had an ap- 
paratus made in March 1866, to measure the angles 
of the fragments of casing-stones brought home 
trom the Great Pyramid in 1865. This apparatus 
was in the form of a double-pronged wooden com- 
pass, 25 inches long, 1°8 broad, and 1°1 in the col- 
- lective thickness of its two moveable limbs. These 
were made in hard mahogany, and worked on a 
brass screw-bolt in the centre of their lengths; one 
‘limb, only 18 inches long, passing inside the other, 
which was therefore a double frame so far, but solid 
at either end. This machine having been opened, 
made:to touch two sides of a casing-stone at their 
own angle, and clamped firm,—was then conveyed 
to a gun-metal circle 11°9 inches in diameter, apd 
divided to every 20’ by Adie and Son,—to ascertain 
the angle. The screw-head of the compass-arms, 
entering a hole in centre of circle, gave a nearly 
concentric position; and the angle was then read 
off through small holes, in the central axis of each 
compass-arm at a radius of 5°7 inches. To correct 
residual error of eccentricity, the angle was read 
off on both ends of. both arms, or on opposite sides 
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of the circle’s centre ; and to correct index-error of 
the instrument, the angle of the stone was taken 
twice,—once on the right, and once on the left, of 
the principal bar of the compass. Hence each read- 
ing now given, is the result of four independent 
readings and two measures of the angle; and. is 
free, I trust, from all sensible instrumental defects, | 

Indeed, the apparatus proved itself superior in 
accuracy to the fragments which it had to measure ; 
where, the almost constantly prevailing fault was 
found,—that the surface of the stone which had 
formed part of the horizontal course of masonry,— 
was more or less hollowed towards the central 
region: partly, from a purposed intention of the 
builders to cause the stones to rest on their edges 
only, not on their centres, which would make them 
unsteady ; and partly, from the thin pointing of 
lime in the outer part of the joints, having tended 
to preserve the stone from decay along its angular 
edge, and to keep it high there ; causing the 
measured angle, when straight-edges are apphed to 
the whole surface indiscriminately, to give a too 
acute angle, by a quantity of a degree more or less. 
The original outer, or bevelled surfaces of the stones 
were nearly free from this defect; though three 
fragments from the northern rubbish-heap of the 
Pyramid had it rather severely, and indeed so evi- 
dently to the cye from their large decay, that they 
ought perhaps to have been thrown away at the 
place. But as they have been brought. to this 
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country, I give their angles with those of every 
other fragment brought home, though not allowing 
them to mix in the mean. 

Of nineteen fragments, seven came from the 
north side of the Great Pyramid, five from the east, 
two from the south, and five from the west, 

And again, of the same nincteen,—fifteen were 
examples of the obtuse angle along the upper edge 
of every original casing-stone; and four of the 
acute angle at the lower edge. The angles observed 
in them run thus :— 


OBSERVED ANGLES OF CaSING-STONE FRAGMENTS. 
eC LL Re te ir mmepenetie 


Length of worked surface 


ae rer ener emmenene ems ee 


| 


ee mee 


Side of o 


Le Oe NE I 


Boy Nuints In horizontal ! Mean for each 
pyramid em | sonia | In the eae | side. 
found at —_ ~ eter | | 

‘ Trust- | ae | 

PONCrAy worthy. | | | 

Inches. a Inehes, i | 
North, 1 a Co Crs Cie tay 

‘ | 2 $f a | 3 | 498 6 

» | & | + | od | (| (6 Be! Lies? 6 

o 6 1: 05, 3 | 128 5} 

S 7 3 OO; (| (427 15)! 

Kast, 1 Ms | O8 | as | aes 12) 
. 2 1: | Poof 2} obes to | 
" 3 6 | O38 | 4 | 128 Gilies 5 
| Y» 4 | O46 | Ss | 128 6 | 
Is om 5 0-5 | 0-3 Ij 127 «50; 

jouth, 1 i: sa 3: 127) 40 | a 
= 2 | 4 {| og | 2 | 128 9 if 127 a 
Weat, 1 3° | O-4 3: 128 4 ) 

» 2 1: 0-7 3: 128 2i|Si98 2 

? 5 O4] o28 | 2 128 0 || 
North, 3 2: 5 25 61 55)? 5) ne 

” 4 3° 1: 3: 51 56 " 
West, 3 3° 15 3 Ri Su Bl 4 | 

” 4 4: 4} OF 5158 7 | 
Se ct Pie | BE. BeOS eke tie ec, S| 
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Whence the mean of all the obtuse angles is 
128° 2’, yielding trigonometrically 51° 58’ as their 
inference for the acute angle, or angle of slope of 
the sides of the Pyramid with the horizon ; and the 
mean of the same acute angle, actually observed, 


is 51° 49’. 


CORNER ANGLES OF GREAT PYRAMID. 


ANGLES OF ALTITUDE OF CORNER-LINES OF GREAT 
PYRAMID. 


April 26, 26, 1865.—These were measured with 
the Playfair altitude-azimuth, from the corner 
socket-holes of the casing, cut in the rock. The 
instrument therefore was powerful, the station 
marks below accurate, and if only there could have 
been obtained at the top of the Pyramid, a true 
memorial of its ancicnt surface, the observations 
would have been in the very highest degree im- 
portant. But there is no such memorial there ; 
and we must either supply on the present 400-inch- 
sided upper platform, a pole about 360 inches high 
to represcnt the masonry and summit casing: stones 
now removed ; or, push out horizontally a signal 
from 100 to 150 inches to represent the side casing, 
now also removed. 

Of the two methods, the latter was adopted—as 
containing the least amount of deduction from 
theory ; and Mr. Inglis kindly undertook each day. 
to ascend the Pyramid ; and hold out as required, an 
_ observing-signal at a distance of, iirst 100 inches, 
and then 150 incheé, from cach corner of the summit- 
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platform in succession, and in the direction of a 
diagonal of the Pyramid. 

In the meanwhile I marked off the Pyramid din. 
gonal lines on the socket-floors below ; and measur- 
ing from the outer corner of the socket, along that 
line a distance of 58°1 inches, marked that as the 
spot for erecting the Playfair instrument over, be- 
cause then its centre was seen at an angle of alti- 
tude of 42° (the approximate vertical corner angle of 
the Pyramid), from said outer corner of socket floor. 
Hence, although the instrument stood near the 
middle of cach floor, and high above it,—the angles 
may be considered as having been measured from 
the outer corner of the floor itself. 


OBSERVATIONS AT NORTH-EAST SOCKET, OF THE 100-INCH DIA- 
GONAL SIGNAL AT NORTH-EAST CORNER OF SUMMIT-PLAT- 
FORM OF GREAT PyRAMID. 


ees ee Cee er ~ee: a AD IN| ean eA 
4 


Mean of opposite ' Mean altitude freed 


Time. Quantity observed. 
HUCTUSCULCR. | froin iudex-error. 
| id eae as Sar ei ee : fae Sette Eon cane went om me oo 
April 25, ; Alt., : 41” 45’ » | Ge as a : 
4 P.M. Zen. dist... 48 2 12 an a0 one ore 
Alt., . : 41 44 
Zen. dist... 48 2 
Mean of both sets for a diagonal) _ ee 
distance at top of 100 inches, j 7 = ie we 


Oe CR EE TE ST NT A A ett, ~: 


N.B.—A_ strong north-east wind blowing. at 
summit of Pyramid, making the signal-staff diffiéult 
to hold steadily ; wherefore bisection with telesewpe- 
wire was found oftcn varying. ee 


ag 
a 
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OBSERVATIONS AT SOUTH-EAST SOCKET, OF SIGNAL aT SourTu- 
EAST CORNER OF SUMMIT-PLATFORM, AND DISTANCE IN 
DIAGOWAL OF Pyramip or 100 INCHES virtual. 


Time. Quantity observed. Mean of opposite Mean altitude frecd 
microscopes. from index-error. 
April 25, Zen. dist., 47° 58’ 167 3 ; iy 
G P.M. Alt, 41 4g 6 41 54.55 
Zen. dist., 47 58 20 | 
Alt, . 41 47 51 | (41 54 46 
Mean for South-cast corner and sockct, 41° 54’ 50% 


The 100-inch distance above is called virtual, be- 
cause it was actually 130 inches, but then the instru- 
ment below was pushed 30 inches outwards from its 
intended place of 58:1 inches inwards, on account of 
the small size of the floor of the south-east socket. 


OBSERVATIONS AT THE NORTH-WEST SOCKET, ON TWO SIGNALS, ONE 
AT 100, AND THE OTHER AT 1590 INCHES IN THE HORIZON- 
TAL DIAGONAL FROM N.-W. CORNER OF SUMMIT-PLATFORM. 


ee Mean of 
Time, Signal. Qaantit j opposite Mean altibude freed 
obsery al microscupes. from index-error. 


aa 


crenata | enentiety ‘connacminanypeon. 


April 26,; 150 Zen. dist., 47° 49’ 26” 
4 PWM. 1000) Zen. dist., 48 3 6&6 150 42° 2’ 56” 
150 Altitude, 41 #55 16 100 41 48 40 
100. Altitude, 41 41 #16 


Single | 150 Zen. disti, 47° 50’ 30” 
realingof| 100 Zen. dist. $4 4 10 } 


one mic- | 150 Altitude, 41 55 30 § 
roscope. | 100 Altitude, 41 4) 40 


Mean for 150 ete 42° 2’ 47" 
Mean for 100 sign: 41 48 42 


a be 
Py 
a — 
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OBSERVATIONS AT SOUTH-WEST Socket, on TWO SIGNALS, ONE 

At 100, aND THE OTHER AT 150 INCHES IN THE HORIZON- 

TAL DIAGONAL FROM THE NORTH-WEST CORNER OF SUMMIT- 


PLATFORM. 
; tit M f i M freed 
Time, | Signal. | iserved. | microscopes. | from index-error 
April 26, 150 Alt., ; 41° 53’ 6” | oa. 
5 P.M. 100 | Alt., .| 41 39 46 | 150=42° 0/19” 
150 | Zen. dist.,| 47 52 28 100=41 46 53 
100 | Zen. dist.,| 48 6 O | — seaeow 
Single mi-| 150 | Alt., 41 54 Of] aes. 
croscope.{| 100 ; Alt., 41 40 20 | 150=42 0 55 


150 Zen, dist. 
100 | Zen. dist. 


ew SS be 


| 
| 47 52 10 | 100=41 47 5 
| 


Concluded mean at South-west socket— 
For 150 signal, . : ; = 42° 0’ 317 
And for 100 signal, . ; ; _ = 41 46 57 . 


ee nen ee eater me ee ee es eee em ened 


Hence, supplying places of the 150-inch signals to 
north-east and south-east sockets, from what was 
observed at the north-west and south-west sockets, 


” 


we have— 


Angular altitude at top of Pyramid. — 


As seen from Sockct. ' 
Of 100-inch corner signal. | Of 150-Inch corner signal 


een ee ee a eer ee 


North-east, 41° 52’ 13” 42° 5’ 3” 
Sanuth-east, . 4] 54 50 42 28 40 
North-west, 41 48 42 42 2 47 


| South-west, 41 46 5&7 42 0 3) 
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But the floors of the sockets are not on the same 
level ; nor apparently intended to be so, by their 
builders,—from the different depths to which they 
are cut into the rock. It will be proper therefore 
to reduce the above angles of altitude, to what they 
would have marked, had they all been observed 
from a uniform level pavement extending round 
the whole Pyramid ; and a portion of such a grand 
pavement is to be seen near the north-west socket, 
about ten inches or more above that socket’s bottom. 

Hence, reducing Mr. Inglis’s levels of the socket- 
floors to above pavement (see page 137),—-we find 
each of them to have been too low by the quantities 
stated in the second column of the following table. 
Wherefore, if the third column gives the 150-inch 
sional as observed from the actual socket-floors, 
the fourth gives it as it would have been observed 
from the uniform pavement. And the fifth, gives 
the angles from the same pavement, due to a de- 
creased distance from 150 to 143 inches for the 
signal, in the direction of a horizontal diagonal from 
the corner of present summit-platform ; (143 inches 
being equivalent, in the diagonal, to a side, hori- 


zontal thickness of casing and backing stones of 
101: inches.) 
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Below 150-inch signal Same signai A 143-inch signal 


Socket floor. pavement from socket reduced to pave- from pave- 
surface. floor. ment surface. ment surface. 

es inches. E 
North-east, 6° 42° 5’ 42° 3’ 42° } 

” South-east, 19° 42 9 42 3 42 1 
North-west, 10° 42 3 42 0 41 58 . 
South-west, 0: 42 1 42 1 41 689 

Mean, = 41° BO’ 45” 


HORIZONTAL ANGLES AT THE CORNERS OF THE BASE. 


These angles cannot be directly observed at pre- 
yent, because the rubbish-heap in the middle of 
every side interferes with any one socket secing 
any other. But by comparing two sides successively 
with the Pole-star, as will be described in the nexé 
department of angular measures,—it was concluded, 
that the horizontal angle at the outer corner of the 
north-cast sockct, subtended between the outer 
corners of the south-cast and north-west sockets, 1s 
90° 0% 44". 

This observation, however, was made under such 
remarkally disadvantageous conditions, and on the 
last observing evening we had,—that it eminently 
requires repetition under more favourable circum- 
stances. : 


SECTION Ill.—ANGULAR MEASURES, 
ASTRONOMICAL. 


TIME OBSERVATIONS. 


AL these observations were, with one or two 
exceptions, taken with the sextant-horizon ; on 
account of the portability and expedition of that 
instrument : but its accuracy was usually consi- 
dered somewhere, not nearer than 2’ or 3°; though 
by care it might be brought within 1’. Latitude 
observations by various stars were occasionally 
taken as a check on the index-error; and though 
the time was usually obtained from the sun, it was 
also sometimes found from star observations ; which 
last occasions may be distinguished in the following 
table, by the hours against which the quantity for 
the day is entered. 

The chronometer alluded to was my pocket-watch, 
compensated for temperature, and going, «s will be 
observed from the column of error on mean sclar 


time, very fairly,—considering the amount of motion 
VOL. IL. | | M 
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% 


it was subjected to. The first column of errors on 
apparent solar time, was computed for the sake of 
_ having that sort of time certain for the meteorolo- 
gical observations; and the last, or the errors on 
sidereal time, for the sake of the astronomical obser- 
vations with the Playfair alt-azimuth instrument ; 
which, however, being only employed on the Pole- 
star, never required the time to be known with any 
very great degree of exactness. 

In the first fortnight following January 24th, 
there was only one day on which weather prevented 
me from obtaining a time-observation of the sun ; 
and the climate was so fine, that the series could 
have been kept up, probably for the whole four 
months, almost daily ; but my time was too much 
limited by other work, to allow of doing more than 
what 1s given below :— 
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6 
* 


Time OpsERVATIONS aT East Tomas In 1865. 
a 


Chronometer’s correction on time. 


Day Hour. 
Apparent Solar.} Mean Solar. Sidereal. 
January | h. m. 8. 8 h om. 3 

20 8 aM. ~ 7 49 + 3 385 foun. 

22 8 .. ee BE ag OE Se gees 

- CPM OP  aekads RS + aoe - 3 48 36 
23 ‘a ne) Se Cr - 3 44 23 
24 8 A.M. - 9 17 + 38 10 - 3 42 36 
25 8 - 9 27 + 3 14 —- 3 38 34 
26 8 . - 9 28 + 3 24 - 3 384 80 
27 8. —- 9 62 + 3 16 - 3 30 39 
28 8 —- 10 1 + 3 15 - 3 26 46 
29 8 . —~ 10 23 + 3 3 —- 3 22 60 
30 SB: - 10 29 + 3 ll -~ 3 18 69 
31 8 . - 10 42 + 3 3 - 3 15 10 

February 
1 ‘oa -—- 10 49 + 3 4 ~ 3 11 11 
2 is -— 10 657 + 3 3 -~ 8 7 15 
4 7 - ll 22 + 2 652 -~ 2 59 35 
5 7 ° ~ ll 37 + 2 42 - 2 55 68 
6 7 —- ll 39 + 2 44 ~ 2 61 49 
8 7 - ll 36 + 2 53 -~ 2 43 36 
11 7 - 12 6 + 2 26 ~ 2 82 26 
14 7 - ll 88 + 2 33 —- 2 20 24 
17 7 — 11 55 + 2 20 -~ 2 8 650 
19 8 ~ ll 49 + 2 16 - 2 0O &§6 
21 7 -~ ll 49 + 2 4 - 1 8 19 
28 7 - 10 29 + 2 19 - 1 25 29 
March | 
1 _— - 10 3il + 2 §& -~ 1 21 57 
3 TO-PM hese O ems ~ I Il 20 
c 7 AM. - 44 + 2 32 - 0 57 45 
Wfepm Fou. Uf eae - 0 39 52 
13 f AM. - 7 Ol + 1 5 —- 0 384 43 
ee Lc i an rT Cre! cee —- 0 32 20 
18 Bale 4 Sees: SE. | eee - 0 12 48 
20, 7 AM. - 5 &6 + 1 44 - 0 7 VW 
April 

1 8 .. - 2 13 + 1 46 + 0 40 14 
2 7.30 A.M. ~ 1 88 + 1 43 + 0 44 2 
8 8.30 ., -~ J] §l + 1 31 + O 47 565 
4 8.45... - 1 36 + 1 28 + O 51 52 
6 8.0 .. - 1 6 , oe 23 + 0 59 31 
7 8.40... -~ 0 386 + 1 35 + 1 38 47 
. S50 RMT sick V+ eased + 1 5 4? 
8 9 A.M. —- O 381i + 1 22 + 1 7 388 
10 | 7.40 am. + 0O 12 + 1 33 + 1 15 265 
12 6.40 .. + 0 26 + 1 16 + 1 22 61 
25 7.33... + 3 11 + 1 4 4+ 2 14 2 
26 7.37. + 3° 9 3} + =O 52 + 2 17 68 
27 | 7.87... + 3 2% + 0 & + 2 21 8} 


LATITUDE OBSERVATIONS. 
Marcu 11—Apriz 10. 


WITH THE PLAYFAIR ALT-AZIMUTH INSTRUMENT, 
MOUNTED ON A FIRM TRIPOD. 
On March 11, at East Tombs,—Barometer = 30-06, and Thermo- 


meter = 68:6 at 14h. Om. per watch,—the following ob- 
servations were taken for Latitude :— 


Means of 
Nos. for Time hy Quantity | agi oro. ae : micrascopes, 
reference. watch. observed. Microscope A. Microscope B. still affected by 


index-error, 


h nie os. 


12 0 Of Alt. 28° 34/2 99” 28° 37’ dale 28° 36’ 6” 


1 
2 1215 45 |Z. dist: | 61 6 22161 9 54 | 28 61 52 
3 12 28 30 | Alt. 28 30 8 | 28 33 38 | 28 31 53 
4 13 56 10 | Alt. 28 26 45 | 28 28 27 10 | 28 26 58 
5 14 7 20 |Z. dist. | 61 14 36 14 46 | 28 45.19 
6 14 24 30 | Alt. 28 27 52 | 28 28 15 | 28 28 4 
7 14 31 40 | Z%. dist. | G1 13 12 | 61 13 34 | 28 46 37 | 


| ; 
ne tt nt ee ne cee ne oe eee enter eterna eater! paren 


STEPS OF COMPUTATION. 


ON ANS oT NS AOR Ne A pe a A SNE SpU AeA? - oF 


| s AT ite 
Nos. for Trae ' Mean of | Refrae- | Rednetion to ee 
reference. sidereal time. mie Tosecopes., tion. meridian, station. 
= agate eas a a NS ae es ee a 
m. 8. 
l 3 1 24 45 98°34’ 9” ou: 


1 36 15 | 28 51 52 


et 


ee + 2 ee see sree oe: + | See 


Sts 
“| 
[t | 
ny aes 
asia “11 35 30 | 2s 28 42 56 |—1'42”|41°17/ 2971 20° 58! 43” 
—| — [aha ieee mere 
- | 


4 13 16 55 | 28 98 BS i : 

5 )13 28 5 gical 
Mean, [is 22 30 | 28 36 8 !—1 42 |/+1 24 15 | 29 58 41 

6 13 4515/0808 4| a 

7 13 52 25 | 28 46 37 oe 


Sallie res mer rep meeneee. ear narteeer sy 


Mean, . | 13 48 50 | 28 37 20 |-1 42 [+1 23 9 | 29 58 47 


wane waren nea a 


eae =~ 
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On March"18, at East Tombs,—Barometer == 30-20, and 
Thermometer = 62-8 at 13h. 11m. per watch, 

And ‘ = 62°5 at 13h. 30m. jy. oe 

the following observations were taken for Latitude :— 


— 


Means of 
Noranee, | watch” | observed, [Microscope A.| Microscope B | Microscopes, 
index-error. 
h. m. 38. 

1 9 29 36 | Alt. 29° 5/ 21”, 29° 7/1771 29° 6’ 19” 

2 9 38° 7 | Z. dist. | 60 37 24 | GO 39 O| 29 21 48 

3 13. 3 20 | Alt. 28 26 24 | 28 28 10 | 28 27 17 

4 13 11 12 | Z. dist. | G1 13 52 | 61 15 42 | 28 45 13 

5 13 29 20 | Alt. 28 26 18 28 27 49 | 28 27 4 

6 13 36 20 | Z. dist. | 61 13 55 | 61 15 27 


28 45 19 


— 


—a 


STEPS OF COMPUTATION. 


: Resulting 
Nos. for Ries ; Menn of Refrac- | Reduction to . : 
reference, Sidereal time. micruscupes, tion. rmneridian. eee f 
1 9 16 58 | 29° 6’ 19” 
2 9 25 29 | 29 21 48 


— oe TEE REN RS me ed 


{ ho ma. i % 4 
| 
| 


Mean, .| 9 21.14; 29 14 4 /—1'44”! 


ee eee tek eee erat Se en rr ee = eet 


4 [12 59 12 | 25 45:13 

Mean, . r 12 55 16 | 28 36 15 {|--1 46 {41 24 16 29 58 45 
4 13 17 20 | 28 27 4 | 
4) 13 24 20 


28 45 ae 


re ne ee i ees 


28 36 12 = 46 }+1 24 19 29 58 45 


eS REI = 


The meridional distance between the parallels of 
Kast Tombs and the centre of Great Pyramid, being 
paced,—was found equal nearly to 10,009 inches ; 
Wherefore a correction of + 8” is necessary to reduce 
the above latitude of East ‘tombs to that of Great 
Pyramid, Great Pyramid beiug north of East Tombs. 


mete eee epee ar ne aa 


Mean, . i 13 20 50 


182 


LATITUDE OBSERVATIONS. 
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On April 10, 1865, on summit of Great Pyramid, Barometer con- 
eluded from East Tombs observation combined with height, 


== 29-75; correction of watch, or sidereal time, at 


h. 
8 P.M. 


10 P.M. 
Midnight 
2 A.M. 


+ +++ 
od 


m, 8. 
17 22 
17 41 
igs 0 
18 18 


observed as follows with Playfair alt-azimuth instrument 


for latitude ; 


of centre of summit-platform :— 


instrument erected about 100 inches south 


A _ — ps ; | Mean of 
retorts. | waten” | hueter. | coserved, | Microscope A.’ Microscope B. tint qttucted ty 
| _ _ index-error. 
h. m. 5s. Fahr. | 
1 8 37.10] ... | Alt. 28° 57/23”; 28°57’ 6”) 28°57’ 14”! 
2 | 8 44 55 | 60-0°] Z. dist. | 60 50 46! 60 50 8 | 29 9 33 
3 8 54 13 | 57°3 | Alt. 28 52 56 | 28 52 16 | 28 52 36 
4 9 7 20] 56-0 |Z. dist. | 60 56 16 GO 55 52 | 29 3 56 
5 | 914 3| 55-41 Alt 28 48 0! 28 47 24 | 28 47 42 
6 | 1225 4 | 54-3 | Z.dist. | 61 16 20 | G1 15 45 | 28 43 58 
7 12 3F 30 oe ety 98 30 28 | 28 29 46 | 28 30 74 
8 12 46 42 | 53-9 | Alt. 28 31 20 ; 28 30 42 | 28 31 1f 
9 12 58 20 | 54:3 | Z. dist. | 61 13 36 | 61 13 2 | 28 46 41 
: : pena 
Steps oF COMPUTATION. 
eal scene Mauer Midian.” (“intewereon, | atte, 
h. m 8. : 
1 9 54 38] - 1% 42714+0°56’ 97 29°51’ 41” 99° B8' 54” 
2 10 225] —~ 1 42 |/+0 58 16/30 6 7 
3 1011 44] - 1 428 {41 0 42 | 29 51 35 929 58 53 
4 1G 24 52 | — 1 33 1 358130 6 11/5) 58 51 
5 | 103137} ~ 1 43 +1 5 32] 2951 31] § 7 
6 13 43 7 - 1 45 [+1 23 42 | 30 5 55 29 58 39 
y 13.63 35 | — i 45 |41 23 0 | 29 51 22 
8 14 449} - 1 45 441 22 6} 29 51 21 29 38 37 
9 [eas] - — 1 45 |+1 20 56] 30 5 52 


7 i Se Sea Bea ee ee 
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Adding 8” for geographical reduction to each of 
the. East Tombs observations, we have then for the 
latitude of the Great Pyramid, the following series 
of results :— 


March 11. First set, = 29° 58’ 51’ 
Second ,, = 29 58 49 

Third __,, = 29 58 55 

» 18. First s = 29 58 51 
Second ,, = 29 58 653 

Third _,, = 29 58 53 

April 10. First - = 29 58 54 
Second ,, = 29 58 53 

Third _,, = 29 58 51 

Fourth ,, = 29 58 39 

Fifth a = 29 58 37 


Considering that the strange anomaly of the two 
last must have been due to want of level adjust- 
ment, they deserve to have only half weight in 
taking the mean, in which case the final result for 
latitude north of Great Pyramid is 


+ 29° 58’ 51". 


184 ROUND OF AZIMUTHS. [SECT. II. 


ROUND OF AZIMUTHS. 


THIS round was taken very hastily, and only in- 
tended to be approximate; chiefly also to settle 
whether second Pyramid was in diagonal of Great 
Pyramid, and whether a certain supposed distant 
Pyramid in the desert, spoken of by Dr. Lieder, was 
really west of the Great Pyramid. 


SUNRISE ON SUMMIT OF GREAT PYRAMID, WITH 
PLAYFAIR ALT-AZIMUTH INSTRUMENT. 


Apri 11. 

South point of horizon (computed), . : ao 0’ 
Second Pyramid summit, . ; ; 43 20 
Diagonal Creat Pyramid, 44 55 
Disiant Pyramid (°), reputed west, . ; 77 35 
Full moon near setting, about . 78 3o 
West point, —. ; ; 900 
Pyramid of Aboo- Road, . , 135 56 
Delta of cultivated land, bea: ; 161 = 9 
North end of meridian, —. : . 180 0 
Delta of cultivated land, ends, , ; ‘ 211 90 
Dome of Mehemet Ali’s musque in Cairo, ; 245 38 
Sun rising, . . ; 260 10 
East point of hone ; : . : : 270 0) 
Pyramida of Sakkara, beyin, ; 323 36 

‘3 end, . 326 25 
A distant Pyramid, probably ‘ the False Pyramid, ; 337-25 
Dashoor, sharp aud straight Pyramid, ; : 339 51 
Dashoor, re-entering >ugle Pyramid, : 340 53 
Distant ruins of Pyramids, . : : ‘ 345 (0 
Some very distant, . , : : : : 355 0 


South point, . , ; , 360 0 
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AZIMUTH TRENCHES. 
Manrcnw 21, 23. 


WITH THE PLAYFAIR ALT-AZIMUTH INSTRUMENT. 


THE observations of the 21st being only approxi- 
mate as to signals, those of the 23d are alone pre- 
served. The work began about 3 P.M. and finished 
at 8 P.M., in the shade of the Pyramid all the time 
from the sun ; but exposed to a hot wind from the 
south-west, which made the temperature 94°2° at 
5.18 p.M., and 91°'0° at 6.0 p.M., and contracted the 
size of the level-bubble fearfully. 

The azimuth trenches here observed upon, are 
described in the lincar measures, p. 126. 

The first step was, to place the Playfair instrument 
midway between the north and south trenches ; and 
in the line of their mutual axes, as indicated by poles 
carefully planted at their outer ends. ‘That done, the 
two inclined trenches, viz., the cast-north-east and 
north-north-east, were looked at, and found not 
to converge preciscly on the instrument, but on a 
point about 100 inches west; so that the correct 
line to have taken with the north and souch trenches 
would have been,—not their central axes, as 1 had 
done,—but a parallel line 10 inches west of that; 
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in fact hhearly the west side of their ends. Instead, 
however, of moving the instrument and signals to 
that new western position, I preferred to move the 
instrument in the axial line of the north and south 
trenches. First northward, until it reached the 
intersecting point of the north-north-east trench, 
as shown by poles at its either end; and again 
southward, for the intersection of the east-north- 
east trench : separate observations of the north and 
south poles being made at each station. Hence we 
have for the crude observations— 


At CENTRAL STATION FOR NORTH-NORTH-EAST TRENCH. 


Time. Signals at 2 ge re aes 
3 30 py.M. North end of North trench, . 30° 21’ 
Axis of North-north-east trench, 54 562 
South end of South trench, . 210 18 
North end of North trench, . 30 21 


AND at CENTRAL STATION FOR EAST-NORTH EAST TRENCH. 


ee re eee 


Time. Signals at Mean of two opposite 


PO a A OA ter tee 
’ 


inicruscopes. 
hom 
6 P.M. North end of North trench, : 337° 22’ 49” 
Axis of Kast-north-cast ooo , 53 48 26 
South end of South trench, 157 22 21 
North end of North trench, . | 837 22 32 
& 43 Pole-star, . : ; 336 4 36 
6 51 me : ; : ; ; 336 4 24 
6 58 - ; 336 4 20 
7 2 ag 336 4 18 
7 8 ‘g 336 4 24 
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Hence azimuth an gle of north-north-east trench, 
from north end of axis of north and south trenches, 
towards the east, is 

54° 52’ —30° 19’ 30” =24° 32’ 30” 
and azimuth of east-north-east trench from north 
end of axis of north and south trenches, 

= 413° 48’ 26° —337° 22’ 34” = 76° 25’ 52” 

But the east-north-east and north-north-east 
trenches being more accuratcly cut, or better pre- | 
served than the others,—should have their azimuths 
compared also with the line of the sockets defining 
the east side of the Pyramid’s base, which may be 
accomplished thus,— 

The Pole-star readings taken above, include the 
greatest elongation west for that evening, computed 
at 1° 37’ 30°; therefore 336° 4’ 18” + 1° 37’ 30° 
= 337° 41’ 48"; or place of celestial pole, when north 
end of axial line of north and south trenches reads 
337° 22’ 34", And, as the circle readings increase in 
going round west, north, east,—said axial line of 
north and south trenches is at its north end, 19’ 14” 
west of the north point on the horizon. 

But, by observations presently to appear,—the line 
of the sockets on the east side of Great Pyramid, 
deviates at its northern end 4’ 44” west of the true 
north point. Whence, line of north and south 
trenches points 14’ 30” west it its north end, of the 
similar trending of socket line: and tie znclined 
trenches have a less inclination from socket line, 
than from north and south trenches line ; thus— 
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From North end of 


Azimuth angle of 


Socket line on 
North and South East side of 


trench line. Great Pyramid. 


ee eee 


N.N.E. trench, : . | 24° 32’ 307} 24° 18’ 0” 


E.N.E. trench, . . | 76 25 52 76 11 22 


E.N.E. —N.N.E. trench, 
76° 25’ 52” 
2, 
76° 11’ 22” | 


6) 
aad 


— 90, 


aE Pe = a ES OR A 


[ SECT. II. 


24° 25’ 15” 
76 18 37 


51° 53’ 22” 
51 47 4 


51 54 19 


51° 51’ 35” 


AZIMUTH OF ENTRANCE-PASSAGE 
OF GREAT PYRAMID. 


APRIL 3, 7, 1865. 


THE signal observed on April 3d was a lamp, 
placed on a box upon the sand-heap under the 
granite portcullis, about 1000 inches down the 
entrance passage ; and viewed through a 0°3-inch 
hole, with bevelled cdges, in a board fastened to 
samc box ; the hole being placed by measure— 


25°9 inches from floor. 


25-9 xs roof. 
21:4 Be east wall. 
and 21:4 a west wall. 


The lamp flame was behind or southward, and 
rather below this hole,—in order to make said hole 
appear well illuminated when viewed from above 
and northward ; 7.e., from the position of the instru- 
ment, at the top of passage, or rather of the basement. 
sheet,—as this extends beyond either wails or roof. 

A vertical meridian section of the upper end of 
the basement-sheet appears thus -- 
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A special tripod-stand was therefore prepared for 
the Playfair alt-azimuth instrument, having two 
legs 29 inches long, and one 10°5 inches long, with 
a breadth of 33 inches at the top. And, by shifting 
that stand about, it was finally so placed, that the 
centre of the telescope of the Playfair instrument, 
was considered to be in the line of the axis of the 
entrance passage produced outwards,-—-to within 0°2 
inch. The following observations were then ob- 
tained for the azimuth, after others for the dip of 
the passage had been secured :--- 


———— ——— 


Mean of both 


em | Object observed. Microscope A. cone R. ees 
aie 3. 
h. ; 
613 Orm. '§ aoe Jamp, 57° 38’ 50” 39'34” | 57° 39° 12" 
6 23 50 Polaris, 236 7 33 742 |233 7 38 
6 32 10 236 7 26 7 40 236 7 33 
64115 ..... 236 8 14 & 24 236 8 19 


ees lump, 57 38 58 39 38 57 39 16 


Na a 


wee me ee ee 


6 53 OPM. Signal inmp, 237 38 46 39 56 237 39 51 
7 7 6& Polaiis, 56 9 40 10 7 56 9 54 
715 O Signal lamp, 237 3942. en ere 
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the following being the steps of computation :-— 


Ylumined end 
of telee en? es. Azimuth angle. 
axis. 


Reduction toa | Pole of passage 
North meridian. | and pole of sky. 


— - 


nal, pate 57° 39’ 15”| 180° 0’ 0”%| 237° 39’ 15” 


h m. 8. 

7 21 37 . : = 

Sid. ast Polaris, .} 236 7 50 1 37 20 | 237 45 10 
West ? 

hm 3s. {Lamp-signal) 237 39 51 ;180 0 0 57 39 51 

did. time Polaris, .| 56 9 = 135 11) 57 45 5 


Hence in one way of the illuminated end of the 
telescope axis, the north pole of the Pyramid en- 
trance passage is 5’ 55°, and in the other 5’ 14’, 
west of the pole of the sky; or, on the mean = 
5’ 34° west. 


April 7,6 p.mM.—On this day a new lamp-signal 
was duly centred in the entrance passage, under 
the granite portcuilis, and observed with the Playfair 
alt-azunuth from above and northward as before,— 


- + ope 


\eeemereen eet 


ince ! | Mean of both 
watehe Object observed. {| Microscope A. ! an on | ae oe 
Lamp-signal, 77° 36’ 21" 36° 4 177° 77° 36’ 3 34" 
Telescope re- , Bk Z 
ices, Bale 357 36 52) 37 36 | 357 37 14 
6 48 07] Polaris, . | 356 & 30] 6 18/1356 5 54 
65420{  ...... 176 6 18 6 321176 6 25 
FT 140 ss ste 356 7 Oj} F ot 356 7 17 
| Lamp-sigual, 357 36 56 | 37 36 357 37 16 


A EE 


the following . being the steps of computation, 
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separating the observations with illumined end of 
axis east or west :— 


Reduction to | Pole of passagzg, | 


Sidereal time. Object. Azimuth angle. North and Pole | 
meridian. of.aky. | 


| 


Lamp Fa) , wy re) s wy : o , ” 
eat 177° 36’ 347] 180° 0’ 0”| 357° 36’ 34” 
Polaris, | 356 5 54 1 35 301357 41 24 

i 356 7 ~«217 1 34 81357 41 25 


eS iad 
Os 

a1 

ea” 


— er a ote oy Oo en a oe ee ge ee 


4 
Lamp arin, ee 
| South, t Bog: ahd 


15 | 180 0 012177 37 15 
7 59 40 | Polaris, | 176 6 25 | 


1 34 54 {1177 41 #19 


te a = TE EE A eR a wt — me ee ee ne eee creer eee ene ee! cate ST Oe 


Hence, in the two ways of the telescope, the pole 
of the passage is shown to be west of the pole of the 
sky, by 4’ 50", and 4’ 4°; mean = 4’ 27", 

But result of April 3d, said 5’ 34” ; therefore mean 
of both days = 8’ 0’, for azimuthal deviations of 
pole of entrance passage west of pole of sky. 


AZIMUTH OF PYRAMID CORNER SOCKETS. 


EAST SIDE OF GREAT PYRAMID. 


April 26, 27, 1865.—After preliminary trials on 
April 25, the Playfair instrument was taken on the 
26th to a nick cut out in side of rubbish-heap on 
eastern Hank of Great Pyramid, and made there to 
observe, azimuthally, signals which had been duly 
centred over the outer corners of the north-east and 
south-east basal sockets,—a similar observation being 
afterwards made of the Polar star. After several 
trials and adjustments of the stand, to bring it into 
the vertical plane between the two signals, the 
instrument was well levelled, and the following 
observations were taken; the change of readings 
by 180° for the same object, showing when the 
telescope was reversed, and the opposite half of the 
azimuthal circle brought into play :-— 


| 
: . M of both 
| wear Object observed. Microseepe A. ; ~—_ azimuthal 
Less | microscupes. 
| ea a arias Sette a an yp er 
South socket, | 350° 6’ 52”) 6'647 | 350° 6° 58” 
| North __,, 170 8 26] 831 [179 8 28 
South _,, 170 7 201 724 |170 7 22 
h. m. 68, North ox) 350 9 14 9 0 350 9 ‘ 
6 50 45 | Polaris, | . | 168 49 10 | 49 10 | 168 49 10 
. 6 56 25 ae 348 50 0] 50 14 | 348 50 7 
7 1 30 168 51 28 | 31 20 | 168 Bl 24 
VOLU © | _ 
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Applying then the correction + 2h. 20m. 0s. to 
reduce the watch time to sidereal time,—and com- 
puting for the time thus found, or 2h. 9m. 51s. 
after the greatest elongation west, that the reduc- 
tion of the Pole star to the north meridian was 
= + 1° 22’ 29",—the polar pointing, or trending of 
the line of the two socket corners on east side of 
Pyramid, is, 4’ 44" west of the polar point of the 
sky, referred to the north horizon. 


NORTH SIDE OF GREAT PYRAMID. 


At 4h. 30m. p.m. placed the Playfair alt-azimuth 
instrument on eastern half of northern rubbish- 
heap, where a nick had been prepared during 
the day,—expected in the vertical plane joining the 
outer corners of north-east and north-west sockets. 
The position was very difficult to attain in any way; 
on account of the steepness and looseness of the 
rubbish-heay,, which owes its present compound 
shape and extra steepness of slope—to the excava- 
tions made by Colonel Howard Vyse on the original 
rubbish-heap ; for that leap was previously of the 
same simple form, as those still to be seen on the 
other three sides of the Pyramid. The wind was 
violent, and the air often so filled with sand and lime- 
stone-dust, that I could seldom open my eyes with 
impunity, though holding them as close as I could 
to the telescope or microscope eyepiece. My right 
hand, by continual overtasking during the several 
last days, had become so sprained, that the Playfair 
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instrument had to be lifted for me by Mr. Inglis, in 
placing it on its stand. He likewise adjusted the 
observing signals over the outer corners of the two 
sockets; at the north-east socket, a camera-stand ; 
and at the north-west socket, finally, an 18-inch 
rod, which he held vertical by hand. 

Not until elose upon seven o'clock, when day- 
light had almost entirely vanished, had we obtained 
a place where the instrument was sufliciently in 
the line of the two signals, and could sce them 
both,—-so extensive and troublesome were found the 
necessary diggings into the side of the steep hill of 
loose rubbish and dust. 

At length, after various trials, the instrument 
and its stand were erected in a new hole; hastily 
levelled ; and the following observations obtained 
with single microscope— 

West signal, = 256° 35’, and East signal, 76° 37’ 
Again, re = 256 37 and ‘5 76 37 

Now these notes show a discrepance of 2’ some- 
where, and though I turned to the west signal im- 
mediately, the growing darkness prevented my seeing 
it again ; while the east signal, on being looked for, 
was found to have been blown down in the interval. 
Directing therefore immediately to Polaris, the fol- 
lowing observations were taken :—- 


h. m. sg. 

At 7 2 0 per watch, azimuth of Polaris, . = 165°20' 0” 
7 4 50 mA ‘5 . = 165 21 0 
7630 |, . - == 165 2 380 


i —7 437, or Oh. 28m. 12s. aderealtime, = 165°20’ 0" 
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The reduction to the meridian for the above 
sidereal time, or 2h. 21m. 50s. after time of 
greatest elongation of Polaris west, = 1° 19’ 40°: 
making reading for celestial pole = 166° 40’ 30” 
referred to north horizon. 

And if we take a mean of the signal measures 
just as they stand, adding 90° to the degree-reading 
for the west end,—we obtain 166° 36’ 30’, for the 
azimuth of the polar direction of the Pyramid 
deduced from its north side, as defined by the ter- 
minal sockets’ outer corners there,—indicating that 


such line, 1s 
4’ 0” West of celestial pole. 


I need hardly remark that this observation: re- 
quires repetition, and would have been repeated by 
me, but that another mght was not possible. F 


SECTION IV.—HEAT MEASURES. 


INTRODUCTION. 


THE instruments employed in these measures, 
mcluding the meteorological, were 

1. An aneroid barometer, by T. Cooke and Son ; 
compared by J. Hartnup, Esq., Director of the 
Liverpool Observatory, through 0°692-inch of baro- 
meter 1ange, and through 25°5° of temperature, with 
the result-—that it is correct to ‘001-inch at 83°0° 
temperature ; but has a thermal correction of 
0°00243-inch for one degrce of Fahrenheit, + above, 
and — below the temperature of 83°0°. 

2. Thermometer, ‘Casella 0,’ a mercurial travel- 
ling thermometer, scale engraved on glass tube, 
compared at the Liverpvol Observatory on June 1, 
1865, and found by three observations to be 0°1° 
too high, at or near 62°. 
| Therefore the correction to be applied to its read- 
Ings is — 0°1°. | 

3. Thermometer, ‘Casella 1500,) « mercurial, 
Phillips’-maximum thermometer, scale engraved on 
glass tube, and found to have top of unbroken 
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mercurial column, 10°1° distant from top of broken 
part,—when this is being driven along slowly by 
expansion. 

Adding therefore 10:1° to any reading of the 
column part, its readings are then found 0°3° too 
high ; hence the correction for such readings is 
— 0°3°, at or near 62°. 

4. Thermometer, ‘ Casella 1499,’ a mercurial, 
Phillips’-maximum. Column correction = + 9°6°; 
with which added, the final correction.on the Liver- 
pool standard is — 0°2°, at or near 62°. 

5. Thermometer, ‘Casella 1834,’ a spirit mini- 
mum thermometer, for whose corrections see 
Meteorological Journal. 

6. Ayrton’s Fastre’s dry-bulb; a mercurial ther- 
mometer, scale Centigrade, and engraved on the 
glass tube ; it reads too high, and requires a cor- 
rection to its readings of —1'1° Fahrenheit. 

7. Ayrton’s Fastre’s wet-bulb ; a mercurial ther- 
mometer, Centigrade scale engraved on the glass 
tube ; it reads too high, and requires a correction 
to its readings of — 0°9° Fahrenheit. Both of these 
thermometers were of exquisite manufacture, and 
were kindly lent me by Mr. Ayrton for Pyramid 
observations. 


METEOROLOGICAL STATION. 


This was estal lished in our dining-room tomb, at 
bast Tombs. Said tomb was very shallow in depth 
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and large in opening,-—not very different from two- 
thirds of a sphere, worked out in the middle of 
the cliff, and towards the east-north-east.. The sun 
only shone into it early in the morning, for a short 
time ; and then the thermometer-box, of mahogany, 
with louvre-boarded sides, was always carefully 
placed in the shade. [Every facility was given 
through the day, for the wind to blow freely on the 
thermometer bulbs; but I am afraid that at night, 
the minimum thermometer may possibly have been 
rather too well protected by the roof of the tomb or 
cavern ; for, on the only night when we had simul- 
taneous observations on the summit of the Pyramid 
and at East Tombs,— the depression of temperature 
at the former was much more than it should have 
been for the height; or, assuming the summit ob- 
servations true, the minimum temperature at East 
Tombs was abnormally high. 

Otherwise the station was a respectable one for 
its purpuses, and in locality may be described. as 
follows :-—- 


EAST TOMBS METEOROLOGICAL STATION. 
Latitude, ; : : . = 29° 58S’ 45” North. 


Longitude, approximate, . 2h. 5m, East of Greenwich. 
Height, above the sca, 1600 inches. 


sb well-water, = 800 sg 
% neighbouring plain, rm 520 re 
Depth, below neighbouring hill-top, = 250 om 
» Great Pyramid »avement, = 980 a 
* King’s chamber floor, = 2665 - 
” outcrop of air-channels, sz $210 ., 
” ' present Pyramid summit, . - = 6420 _~~==,, 
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Distance direct from Red Sea, _ 87 miles. 
- és Mediterranean, . = 110_—C—=««,, 
Distance from Mediterranean along the course 
of the Nile, . : , : : : . = 150_ Ss, 
Distance from cultivated land, about, ; . = 05 ,, 
Distance from Great Pyramid, about, = 02 ;, 


See also Map in Plate 11. vol. i. 


WELL TEMPERATURES NEAR CAIRO. 


THE wells, the temperature of whose water is 
here alluded to, are frequent in and about the city 
of Cairo,—sometimes single, and sometimes in a 
cluster of three—but always fitted up with a 
sakeeah or water-raising apparatus turned by bul- 
lock, donkey, or other animal power,—and_ consist- 
ing chiefly of a vertical wheel, raising one side of 
an endless band garnished with earthen water-pots. 
The observations for temperature, were usually made 
in the stream of water flowing out of the basin into 
which the water-pots emptied their supply. But if 
the machine was not at work at the moment, I 
raised the water for myself with a glass tumbler and 
string,—-measuring only the third or fourth tum- 
blerful drawn up ; and no temperature-difference 
between the two methods at the same well, could 
be detected,—though there was much difference, and 
apparently constant, between one well and another. 
The reason of this variation I could not make out, 
for there was very little difference generally in the 
depth of the wells ; the country was nat. on the sur- 
face ; and it was to be presumed that all the wells 
drew upon the same subterrancaiu sheet of water. 
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WELLS NEAR CAIRO. 


en ene UE REE nen tas aaa ssa 
Temperature of | Depth 
Date. Hour. Name of Well. __________.___| of Well 


approxi- 
Air. Water. | mately. 


eC TT 


. h. m. inches. 
Dec. 21. 9 15 a.M.| White well, Boolak road, 61:0° | '71°2° 400 
9 30 ,, | Coppersmith’s well, do.,. | 58°5 70:0 |} 500 

by a 11 30 ,; 68:0 | 7071 sie 


» 28. 3 Opv.m.| East side of Usbekeeah, . 67:0 | 68°0 400 
ig. ek 9 30 a.m.| At Casr Nuzha,_. ; 60°1 | 67°3 350 
ar 10 30 ,, | Beyond Casr Nuzha, ; 66°5 | 69°9 | 400 
» 30. 9 30 a.m.| White well, . ; : 64:0 | 71:0 400 
wa). veg 9 50 ,, | Coppersmith’s well, : 63:0 | 70°2 500 
» Sl. 4 30 p.m.| Coppersmith’s well, . | 640 | 696 | 500 
1865. 
Jan. 4. 6 55 a.m.| White well, . : . 49°0 | 71:0 | 400 
May 3. 8 0 ,, | At Casr Nuzha,. ; 68°0 | 69°4 | 350 
“— a 8 15 ,, | Beyond Casr Nuzha, ; 68:0 | 70°8 400 


OPEN WATER IN THE NILE, NEAR MIDDLE OF STREAM. 


i LID 


Temperature of 


en ened 


Date. Your. Where. pes 
Air. Water. 


ean anaemia 


1864. h. ™. 
Dec. 31. !' 4 OPM. 


Between Boolak and 7 65-0? | 58-3 

| Gezireh, . ; 
' 1865. 

Jan. 2. 6 55 A.M. % re ¢4°0 | 58°8 | 

| | 


een en ee A TL LAS TA 


WELL TEMPERATURES NEAR THE PYRAMID. 


Date. 


1865. 
Jan. 


9 9? 


Feb, 


April 23. 


26. 


15. 


eee qe renee 


Hour. 


h. om. 


Name of Well. 


4 0Ovp.m.| King Shafre’s well, 


410 ,, 


King Shafre’s well; 
11 10 aM. tunder i 


455 ,, 
615 ,, 


| 


39 9? 


perature appears low, but has | 
noted under it in the observ- 
ing-book that it was exactly 
L tnensured, 


4 50 p.m.| King Shafre’s well, 


Sand near well, 


A similar well, 
fect further N orth, 
Another, 
Another, 
Another, 
Another, 
Another, 
Another, 
Another, 


this tem- 


= 89, 
Abdallah’s well in field, 
a few 


ye 


Abdallah’s well retuned $5: 


King Shafre’s well, 


Temperature, Depth to 
in 2 .| surface 
of 
Air Water. | water. 
69°5° | 63:5° |} 105 
68°5 | 63:3 
68:0 | 61:0 eee 
88°2 | 66°3 105 
66:7 me 
66°9 | 130? 
68°0 ees 
69°3 
69°79 
711 
70-2 
69:3 Sate 
68°8 ‘ee 
70°3 as 
67°3 se 
66°8 105 


Of these wells near the Pyramid, the most re- 
markable one by far is that called King Shafre’s, 
being a square, masonried, sepulchral-looking shaft, 
~-105 inches deep from the alabaster floor to the 
water-surface, and with a depth of water of 70 
mches below that again,—-in the eastern room of 
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the recently-discovered and excavated building 
called King Shafre’s Palace or Tomb, south-east 
of the Sphinx ; and in which well, was found by 
Mariette Bey, the broken, life-sized statue of King 


Shafre + 8 0), in diorite. Hence this well 


has really some claim to show, what the temperature 
of a water-well in the Great Pyramid would be. 

All the rest of the wells noted under this heading, 
were agricultural wells in the alluvial flat east of 
the Pyramid hills. With reference to the observa- 
tions of April 23, the following note appears in the 
observing-book :— 

April 23.—No wind; dull hazy evening: sun 
coloured of an unwholesome primrose yellow ; locusts 
appearing from the south-west. The water to be 
examined was drawn always from the wells in a 
small tin kettle at the end of a rope ; and only after 
said kettle had been kept plunging in and out for 
some minutes, and then depressed for as long, to near 
bottom of well. The temperature was taken both: 
hy fall and rise ; that is, the air being warmer than 
the water, the thermometer was plunged into the 
fluid, and kept in until it ecased to fall ; then being 
taken out, evaporation lowered the bulb below its 
previous lowest,-—in which state it was again 
plunged into the water, and rose up to, or very 
nearly to, what it had reached at first when de 
scending from the warmer air. 

The reason of the different temperatures of the 
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waters of the different wells in the alluvial plain, 
we could not discover at the time, or since: for 
their construction and situation seemed all so very 
similar ; viz., circular holes eight to twelve feet 
broad, and fifteen to twenty deep, lined about their 
lower parts with Indian-corn stalks. The last four 
northward wells were being worked by the villagers 
with the shadoof: the first five, were not being 
worked in any way. In some of the extreme cases 
of anomalous temperatures, the kettleful of water 
experimented on was empticd upon the ground, and 
anew haul taken,—but in no case was the nume- 
rical result of the first experiment thereby sensibly 
altered, for that well. 


GREAT PYRAMID TEMPERATURES. 


oe 


Date. Time. Budject. es we | 


—— 


1865. h. h. m. 


January 19,| 10to 10 35 a.m, |) 1 dust under coffer {dn under caer, 75-0° 


in King’s chamber, 


of five minutes, by 


dh AY . 
Mr. Ayrton’s Fas- a) rd . 
oF 9? : ’ 
tre’s thermome 75-2 | 65°83 


WW air, at intervals 
ters, corrected for 
[ index-errors, 

In dust on floor in : 
Queen’s chamber, ifs 
Again, . 74:3 


P go” >? 


= 


N.B.—Tempcrature of Queen’s lower than that 
of King’s chamber, though latter is more elevated. 


arataaReeinenamentl oreo: ~ 


— 


| Date. | Time. Subject. Bc a ae by 
-— : eek ements een 
1865. | oh. Floor of King’s 
January 26. | 10 27 A.M, chamber in tem- 75°35° Fah. 
| perature, . 
| | Floor of Queen’s 
‘ | 10 44 an} chamber in tem- 74°3° Fah. 
{{ perature, . ‘ 


Temperature of Queen’s, again lower than of 
King’s, chamber. 
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Date. Time. Subject. by Cheah 
1865. h. m. 
South air-channel in : 
March 20 cca Hong’ ) a ial 15° 
mr 1 O P.M. 75:2 
North air- ao in : 
March 21 ad cas ene s chamber, : ie 
- 0 0 P.M. do. 750 
North air-channel in 
March 23 = Ne 8 iti . 1o0 
‘ 1k O a.m. 75°0 
In an at eee into 
March 25 9 30 AM. well from Grand | 73°2 
Gallery, . 
In dust in hole of 
se 9 560 aM. floor of  Queen’s 145 
chamber, : 
In dust of well- mouth 
m 10 13 AM. of Grand Gallery re- 73°2 
peated, 
South air-channel in 1) ez 
" eee King’s chamber, __. { ion 
North air-channel in ar 
” nea King’s chamber, . ae 
“Do., but meanwhile 
two travellers and 
3 Ll 25 a.m their Arabs had 753 
entered and = gone 
again, : 
‘i 0 15 pm Still in same place, ; 75°2 
In further part of 
north = air-channel, 
outside King’s 
" 0 20 PM chamber, where it 74:7 
is entered by a 
forced passage ro 
the antechamber, 
March = 1 AM. tol pm. | In King’s chamber, 75:0 


a nmenmn tema od em ee ET ET Tm Cone oe ee Se 


rab re 


NORTH AIR-CHANNEL. 


On March 30, 1865, had six buckets of water 
poured in quickly one after the other at top of 
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north air-channel,—where it crops out on the ex: 
terior of the Pyramid,—expecting that they would 
run through, carrying the mean-temperature with 
them,—-and down to the excavated cross-passage, 
which meets said air-channel from north end of ante- 
chamber. But no water came through ; the shaft 
being evidently plugged up somewhere,—as it was 
_In Colonel Howard Vyse’s day. before he cleared it. 
Meanwhile I was waiting at said cross-passage with 
a candle, two thermometers, and a tin mug,—and 
observed the following rise of temperature in the 
air of that confined locality, evidently from the 
effect of my own, and the candle’s, heat. At— 


h. 

9 15 A.M., temperature by Casella 0 = 746°, by spirit min. Th. = 74°6 
9 30 790 5 75°0 
9 45 778 si 
10 «0 78-2 

10 15 73°] ‘3 17.0 
10 30 77°6 vs 5 
10 45 77-8 r 71°4 
il 60 76°8 468 
1h id 778 i 775 
11 30 776 ve 714 
1] 45 rie 76°8 


SOUTH AIR-CHANNEL. 


On April 1, at 10.45 a.m. six buckets of water 
were poured down the open, upper, outer end of 
south air-channel ; and in half an hour afterwards it 
began to trickle, but only to trickle, through the 
south air-channel mouth in the King’s chamber, and 
on to the floor. At 11h. 27m. am., I began to 
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catch it, as it thus came out of the mouth of the 
hole, in a one-ounce glass; and tested the tempera. 
tures of successive fillings, as follows— 


First, == 74°5° 
Second, == %F3°5 
Third, = 74-2 
Fourth, = 745 


When the thermometer, wet with any previous 
experiment, was held in the air while the glass cup 
was refilling, its column went down to 72° and 71°, 
pretty quickly ; and with more time would go down 
as low as 66°3°. But this was an effect of evapora- 
tion ; and the true temperature of the water, which 
went on trickling for more than half an hour 
through the air-channel hole—was close to 74°5°, 
as shown by the thermometer immersed in it, and 
kept there, on each occasion, upwards of one minute. 


SUMMIT OF GREAT PYRAMID. 


April 10, 1865.—Observed the following tem- 
peratures by ‘Casella 0, placed temporarily in windy, 
but shaded from sky, places,—- 


h. im. 
At 8 45 p.m. appar. solar time, temperature, == 60-0° Fahr. 

8 54 “a bg = S873 ,. 
9 8 = me = f4o0  ,, 
9 14 a “3 = S554 ,, 
April 11, 0 25 a.m. “ = 543 ,, 
0 47 j = §39  ,, 
0 58 es ee aid 54°3 v9 
Day-break, ae os = §6°0 ,. 
Sunrise, ss =i = 4020 ,, 
N.B.—Spirit minimum at day-break was at = SLO, 
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METEOROLOGICAL JOURNAL AT EAST TOMBS, 


Air Shade-Temperature 


JANUARY 1865, 


10 ,, 30°18 593 592 53-6 
Orm 80°13 62° 62°0 


3 ,, 3012 63:3 63-0 me _ 
| 
| 


Air | on | 
Pressure none Self-Regis- Pyare | 
vets tering | and (Daily 
Station. Wet-bulh. Basin Range) 
: Hour, App. , Ant from self- 
Day. Solar titne. By | Be Ctnhaute) Registering 
Max. Th.’ Min. Th. ° 
meat ar eee My 
Inches. ° Fah.  * Fah. ° Fah. ° Fah. > Fah. 
h l4th, llam. 80:25 58-4 576 51-4 555 
leu. 30:20 599 59°8 53:0 siwie 
30:18 621) 620 636 és 
30-16 Gos | G00 519 | 623 | 592 
30:16 616! G20 BI (61) 
30:15 606} 600 526 4 
[© Ub, Bam. 3013 579, 573 SEL | (570) |... 33 
10 ,, | 301 G19 615 = 55-6 41 
Opm. 30:10} 669 665 556 oe ki 35 
3 ,, 3006) C41 635 536 | 673 | 616 | 38 
7» 30°19) Gil 603 561 (115) | 43 : 
| i 
J ’ ' 
(16th, Sas. 8014 560 55S | B13 | (54-7) | | 36 | 


nee we 
an 
2 
ws 
we 


$1ith, Fam. 30°21 484 482] 43:8 


30:24 573; 570 | 500 


es ee ee eel 
Ss g 
. 
> 
Low . 
Oe a I Oe a eo 


oe Pot 
Gem. (3017) 643; 632) 54:0 ae a. 
3 5, , 3016) 642° Giv] 55-0 Sa oa | 
Ton ge 603: 600 | 516 | 655 | 58:0 3 
: (60) | 
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GREAT PYRAMID HILL, 1w rue year 1865. 


and Moisture, 


Computed 


| Humidity 
| relative 


ob 


66 


Weight of Quan- 
Vapour 
required to 0—10. 
saturate a 
cubic foot 
of Air, 


Grains, 


2°1 
2:2 


2°7 
2°6 


3°2 


2:0 


33 


Clouds. Wind 
Velocity! Remarks. 
v4 ‘ in miles ; Diree 
tity Quality. per | tion 
hon - 
Cirro-cumuli, ny § Heavy smoky haze over 
es nee Cairo. 
Cirrus, . ; l Ne ae 
§ Cirrus and 0 
Q  cirreo-cumuli, 
4 Cirrus, . : l 
6 Cirrus, . ; l y i Ibraheem and Smyne 
10 Cirroateat 0 QO! ¢( ucar Thermometer-box. 
ae) 
10 Cirr a-sth ati 0 i 4 Blue, hazy, half fog half 
and nimbusg, | V rain effect in distance. 
110 | Cirro-strati 0 tSlixht shower of rain 
| : : and CIFrns, t about 9 acm. 
7 Cirro-strati, 0 
i ( Cirro-strati 
i tO :.- : NW, | Clouds look very watery. 
: 10 | ! oe VW § Oceasional rain drop- 
| ; > ed } . o~Ve e t ping. 
| 
; O40 : : | (Smoke h 
‘ Smoke hanging over 
| 0) ' 0 IN: y) Cairns, = 
rT) {Smoke still hangs over 
© ( Catro. 
(i 0 () G | 
f y 1A few stargy shining 
: 0 0 Ont) brightly. 
Cirrus, 
‘) rose by compass 8. 
65 EK. over 8. end of 
Masara Hill. 
oe Visited Sphinx, and 
Cirrus, found it looking 
atraight East, ridge of 
\ \ its hack alau East and 
I West, 
Cirrus, aa aa. a 
0 } &, 
0 0 0 Bric ot star-light. 
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Air Shade-Temperature 
JaNvary 1865. 
a Compute 
za ark Dry-bulb. Belt Repis- peek too ” 
[Seanon Wet-bulb. Maximum a Range)” Weight of 
f- V. 
Day. Ah a (App By By (Minimum), Registering! cubic for 
| Max. Th. Min, Th. Therma, of Air, 
eee See 
achea ° Fah. ° Fah. ° Fah. ° Fah, > Fah. Grains. 
Yisth, | 7am. 30-21 551) 543 462 (535) 2-5 
9 ,, [30-21 579; 575 48-4 27 
0 P.M. 30° 4 651 | 65:0 536 39 
| 
7, {30°14 633: 628 546 66-0 60-6 36 
| ! (10°8) 
Y19th,! 8am ' 3021 59:1 ; 585 486 = (56-9) 27 
Ov. 30:18 66:3; 660 6538 3:1 
30°19 701; 700 54:6 — 30 
3024 655° G52 542 700 63-0 35 
| (14:0) 
920th, Tam. 30°25 556! 555 476 (55-0) 2:8 
10 30-26 64-2 | 63:3 53-6 3:3 
Ors. |3021 709! 698 53-4 27 
3, /8035 729 724 554 ‘ 29 
7, '3039 635° 682 560 73-0 64-3 4-0 
| (17°5) 
h 2st, : TAM. 3015 563 563i 52-8 40 
9 4 $3018 571) 570; 588 (56-0) 4 
Orem. 30°12 63:1 , 63°0 | 586 | | 40 
t 
3010 661; 655 604 | 49 
‘30-11 635 63:1 604° G63 | 614 | 53 
; (9-9) 
@ 224,/ 8am. ' 30:15 583° 58:1: 558 | (56-9 46 
} H " 
/1 9 4, 3017 600 593; 570 |... 
| Opm. $3073 644: 640) 586]. a “ 
; Boy 138010 68°75 Gaz! 59-0 size ee a 
(2 ,, |3015 643, 638!) 576 | 695 | 628 i 
! | (13:5) | 
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; pial oes Ot sot eee eee ene 
and Moisture, Clouds. Wind, 
aT tee om 
Computed 
: fapour tity uality. irece 
Hamidity required to | O—10. Poe per | tion, 
telat 00 saturate a hour. 
Sat.=100.) cubic foot 
of Air. 
ee one ee EN : ears 
Graina. | 
52 2°4 yt 5 
| 25 Q- : Cir are : ] | 5. Smoke and haze level 
5 6 l Cirrus, ‘ ; ry over Cairo; the green 
| 50 2-6 ' § Cirrus and ; | ae ma with much 
( cirro-strati, " ia a 
46 3-6 5 § Cirrus and / 0 | 
| ( cirro-cumuli, { oe Visited the thira P 
| ; isite e third Pyra- 
| 56 2-9 10 Cirro-cumuli, l N. mid, and at 3 P.M. Wag 
| | in the interior of the 
| Great Pyramid. 
48 2°9 0 0) 0 0 ae level over Cairo. 
Ad 40 r ' 1¢ took Aneroid levels at 
; S. + Great Pyramid. (See 
| | | ( Journal ( 
, 5 | tq Smoke haze clearin 
| 37 +0 0 | () 1 NW. a away over Cafro before 
a7 | 36 | 0 | 0 - Po ae haa 
| Pe Orn 
56 2-0 «| 0 | 0 0: g , Dense level haze ove~ 
| | | ;¢ Cairo, and along Nile. 
i 49 3°3 | Yi! 0 | ' w«, i$ The same dense haze 
| 99 5-8 | ‘ | | A continues. 
a oy , 3 () 3 ONCE. | Haz i 
| 39 Pas | ! Circus | ae aze Clearing away. 
| 61 ae oe ie ee ’ N.E. | Haze almost gone. 
: 2"U | : | Cirrus, 2 NE. | A few stars shining, 
are | 1( Heavy fug before gun- 
| 78 1-0 | 4 | Cirrus and fog, 0 «a 4 rise, and still over an 
| | ( tral line of Nile valley. 
19 | 1 10 Fog, Qo: ¢) if Fog driving from North 
| : | ¢ to South. 
| 5 : LS Ais , 'y Fog almost. concealin 
| | 16 8 | Cirro-cumuli, | ] } ‘ ee green of the 
ey. 
! The plain visible, t 
70 2-} 9 Cirro-cumuli, | 1 x, | fog over sad ay Nile 
| 2) valley, 4 P.M, 
89 1: " ;\ Maasara Hill visible, 
2 4 Cirrus, | 2 N, Stars shining out, 
84 ; ‘ 
89 ra 10 Cirro-strati, | ae ses 
68 a 10 Cirro-strati, | 2  ON.K. {| Maze fog in distance, 
59 = 0) 0 ; 3 oo: NOK. ¢! Hazeall gone ¢ shines 
3 6 0 rf) \ f 3 ‘ 4 brightly. 
* } 28 7 1 | Ciens 2 eo | 
y © { ale ¢ 
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i Air ‘i 
ee Ste ‘Pressure Dry butb. 
| a 
{ Station. 

Day. Hour, App. 


Solar tine. 


Inches. } ° Fah, | ° Fah. 
(23d, | Sam. | 3014] 55:3 | 55-2 
| 9 ,, | 3015! 591 | 59-0 
UPp.M. | 30:13 | 65°1 | 65°0 
3 ,, | 30°08} 67°7 | 67°5 
8 ,, | 30°13] 62°83 | 62-4 


$ 24th, | Fam. | 30°16) 596 | 59-2 


8 ,, 30:17 | 57°3 | 57:0 
9 
Ors. | 30:16] 65:1 65:0 


30°19 = 59'8 
Bu-12| 65:3 | 


30°11] 63+ 
30°12 | 62° 


30-15! B26 | bed 


30°16! 60) 
l 


os 
~ 
mR 


+) 
8 
% 25th, | 7 aM. 
9 
0 


P.M. | 30:12} 67: 


30.10] 66-0 


i 
2p 26th,| Tam. | 30-11] 523 


9 ,, | 30°13] 61:1 


Orme. | 30-08] 66% 


3 
3 ,, | 30-08 | 68-3 
Te ooo 65-5 


Q 27th, | Tam. | 30-16) 590 | 
9 4, | 3018) 651 


| 
| 
| 
| 
| | 
7 4», | 30-13 =| 
| 
| 
| 
| 
| ! | 


By By 
Max. Th.'Min. Th, 


REE ee neeremnee, OE aa ea aA a 
a> erence att ENGI NR Ne = EN 3 


[retin d 


Air Shade-Temperature 


Na ies rene ee ee ee ee ee ee pie! 


Compute 
.. | Mean Tem- 
Self-Regis- perature 
tering | and (Daily 
Wet-bulb,| Maximum | Range) [ Weight o 
and from Self- | Vapour j; 
(Minimum). | Re tistering! cubic foo 


Therms. of air. 
° Fah. * Fah, * Fah, Grains. 
54°] ne she 45 
571 | (550) | ak 4-9 
60°6 a - 5+ 
61°6 - is 5-0 
58-0 68:°5 62:2 4° 
(12°7) 
56-1 ie 4°5 
5d 46 
57-2 | (56-7) 48 
568 | 4-0 
55°6 | 36 
53-6 65-3 59:3 4 
53-7 | (10-9) 35 2 
485] oo... 33 
50°83 | (52°2) | se 31 
546 | | 32 
! | 
| | 
56-6 38 
56-0 67:2 587 | 39 
(15/1) 
49°5 sie 3° 
63°38 | (52-0) 36 
562 |... 37 
57-1 = re 
58:0 | 68-5 Af he 
556 |... a 1 
596 | (58°5) 


a 


m. 
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re perenne Codie Tileinnchaaettntnte nn tees ierenme anemone aenereeen te 


-———, “oe 2 oa ee areca hate ntaameme 


snd Moisture. Wind 
Computed 
- 4 Remarks. | 
Weight of | Quan- , fe ante as | 
Vapour | tity Quality. eid Gar ete 
Humldity| reontred to | O—10. hen tion. | 
relative, saturate A <n 
Sat.=100.! subic foot : | 
. of dir. 
eel to ee ey 2 ase ee: oe oe a ea ran lain imei 
Grains 
92 ()'4 10 Fog, ; ‘ 3 N. Denre fog. 
88 0°7 8 Cirrus, 2 N, Fog decreasing. 
76 1-7 6 Cirrus, . 2 | N, 
| 68 2°4 5 Cirro-strati, 4 x. 
| 73 1°7 2 Cirrus, , 2 N 
| my; ; : § Fog over Nile valley to 
80) 1:2 | 3 Fog, ° i 1 N, 7 ground, 
' ; 2 } ( Fog over hill, and heayy 
88 0°6 10 Ny Og, . . 0 | 0) ( on central Nile ie 
' 88 | 10 | 10 | Fog, 2, 0 | © {foe beginning fo lin 
, }. 
; r {§ Cumulus and | _ | te 
| 58 2°9 Oo | cirro-strati, ( | l : N. Fog disappeared. 
| Very bright, with light 
1 §2 «32 2 Cirrns, . ‘ | TiN. f ie “clouds fying 
: | | 1 about 
52! 31 | 4 Cirrus, | 1 ( x. [gf Brilliant rosy sky after | 
56, «28 | 2 | Cirrus, ; 1 | an aes 
74 5 12 ‘$ | Cirro-cumuli, | @ | 0 . 
b3 | 28 2 | Cirro-euunuli, | oe er Sane gathering = over 
| 
44 | 4:1 3 | Cirroeumuli, | 20's, [4 Huze inereasing in den 
i : A 
'( Upper cirro- | 
54 | 32 | A cumuli and ( 1 | wx, jf Reniatkably clear to 
| | lower cirro- \ ‘er ‘9 wards South and West 
'( strati, 
61 | 26 7 { Cirro-strati, | 0 0 | 
82 | 0-8 2 | Cirrus, . . i 0 | a 
| Anervid levels taken to- 
: day between East 
61 2-4 0 0 0 0 { Tombs and interior of 1. 
Pyramid. 
59 3-4 1 Cirrus and cu- | Q 0 
mulus, gh 
48 3: Ver chenty i 6g fl Ug) LY Gnst.of wind Dew sand 
62 st 2 Cirro “strati, | N+ 14 into East Tombs, 
6 8 Cirro-strati, - 2: Ww. | 
| 
| 1} 2 Cirro-cumuli, i o lo ee over line of 
2-0 l Cirre-camuli, | | Q | | 
i BAe sty a | : | 


- + he meee 
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Air Shade-Temperature 
JANUARY 1865. ee Sag Og Pa a ep gore eS 
| Computed 
Air Dry-bulb. Mean Tem: |. — 


— | Pressure Self-Regis-| perature 


at , tering | and (Dall 
Station. o Wet- bulb.: ee ay ay Weight of 


from Self- | Vapour in, 


Day. ‘Solar tine, aa By (@tinimum). Registering | cuble fou 
Max. Th.'Min. Th. | | eR, “OP, 
! 
(a ase : — eS PE ee en eee ee Ere 
| Inches. | ° Fah, | ° Fah. ° Fah. ° Fah. ° Fah. Grains, 
© 27th, Or.m. | 30°16] 66:1 | 65:5 59-6 —_ 4:7 
| 3 ,, |3013| 666. 660| S70!) .., < 3:8 
7 4, | 30°17] 636 ; 630} 560 | 67:3 62:0 39 | 
| | (10:5) | | 
h28th,| 7am. | 30:19] 558: 554) 506]... | | 3B | 
| | | | 
| 8 ,, |30:20] 57:8 572) 52:5 | (55-2) | 37 | 
| } 9 y. | 30-21] 613 _ oe 55-0 . 40 | 
) 10 502 643 641] 566 |. 40 | 
HL 4, | 30°20] 666 658 | 566 | - 38 | 
| ' OPM. | 30-16) 6771) 662] 57-4 39 
3 I a) lf 30-13] 672) 670!) 58-6 | 42 | 
| | 2 ,, 13013] 665, 658} 58-0 | | 42 | 
| 3 ,, ; 8012) 67:35 67 0) 5B5 7... se 42 | 
| 45, | 80-22 | 684) 682! 588 | 69-0 616 4} 
| i 6 4, 138012! 666 665 , 584 | ut %) 4°3 
| 6 4, )38098) 660 1 B55! BIT bo] 
| 7 ,, [80°15) 645° G44! 57-2 | | - ; 41 | 
| 8 yy | 8016 | G82) 625 | 556 | | 39 | 
; 9 ,, 30-16 | 620° G21) 558 | on 
| 104, (8016) GOO 597 | 543 | | BO | 
AN 6s [3097 G02; 598) 546 | | 40 | 
t : 
i | i | ; | 
© 29th,! Bas. ' 30-16] 535! SBZ 500 , (53-0) | 33 | 
| 7, {3018} 553° SHO] FOO... | sf 
| 8 ,, | 30°19] 593 | 583; SBR E., | 39 
| 9 ,, ape) 621, G18. 546 5... | | 38 
| Orpm. | 30:16!) 686) 678: 585 |... | i 40 
| 3 4, ) 80-13) TI | 710; 596 5 | 4] 
| FT 4, | 80°15 | 63:8 | 556 | 73-0 | 62'8 38 
l j i (20 4) 
| | | | | - 
30th, | Tam. 30-11) 541) 58-4 | 48-5 | (52°3) | es 
| , $3043! 601 | 598) 566 ve | pe 
f Or. | 30-09. aa et 59°1 : 
| | 3. ., (830-04: 703) 700} 561 | aie 2 
| ae Be Wee cadles ak ooo 


ee ee ey 


——_ 


sECT. IV. | AT EAST TOMBS. 247. 
Saf ae Bot 90 ba on ase NTS ee ee 
| and Moisture. Clouds. Wind. | 
| 
| Computed ; | 
ra te ae lve t Remarks. 
Weight of | Quan- eed 
| ~ Wnour tity Quality. in miles | Direc- 
Humidity) reouired to | 0-10. per | tion. 
| relative | saturate a one 
iSut.= 100.) eudie foot 
| of Air. 
— 2 errennr [ Ri bien eo ae | dee | co Poy oe : _ ~ a 
, Grains. 
. 66 2°4 5 ) Cirro-cumuli, § 9 2 | N, 
| 84 3'3 3 | C‘unulus, 1 |! wy, | 
. 61 26 | 0 | 0 0 : u 
— - i Low thin white haze 
_ 69 15 0 0 0 | 0 '¢ over all the Nile land. : 
; Said haze clearing, and 
69 16 0 () ; 0 | 0 ; leaving smoke strats 
65 I 2-1 0 0 | , 2 | ( over Cairv. 
60 2-6 0! 0 | 0 (Smoke from chimneys 
| a in Cairo rising straight 
BB} 84 | 0 0 oy wy is 
53 34 0 7) l 8, {Dense smoke-haze over 
57 3:1 2 Cirro-strati, 2. 0) vu . RAED: 
, 58 30 1 + Cumulus, a ae |) () 
| 87 31 | 1 | Cumulus, ge oe Al Q | 
| 54 35 1 0 | 0 Oo | oj 
_ 60 29 | 0 | 0 | 1 | N. [! Swnoke-haze blowing off 
| 59 | ay | 7) Q) | 0 0 ( Cairu to the South. 
| 61 i 26 3 0 | () 0 () + Stars very bright. 
b1 26 | O | (0 i 0 Q | 
i 66 21 fg | 0 PB Ne 
| 68 1-9 0 | 0 , 2a 
| 68 1: : 
| 9 : | 0 | = | N. | 
bs 32 
7 1-0 0) | 0) | N. | 
68 | 16 1 | 0 0) () 4 Low level haze over line 
69 ~ IPS 0 | 0 » | gh of Nile, { 
60 | 24 0 | Y 0 Qa: 
2) 36 | o | 0 j; 1 twee: 
99) 42 1 0 | 0 ao | 
o7 2-8 0 | 0 | 3 {Ne | 
i H 
rs 16 3 Cirrus, . . . | 0 | eco rea maze: rer 
63 : 2 2 | AITUR, 0 | 0 | Smoke from -bhimneys | 
«ge ~e as ? asf] ry 
26 I | Cirrus, 1  O i an Cairo rising straight. | 
‘ i Qs , two great | 
41 4°8 1 ‘ . | i ch: a i 
ena ‘Mneys in Catro } 
| Cirro-cumuli, i; 0 | 0 i owing towards each | 
a | Mher. 


+ MMe <eeeee me oe ED - Recital cain oles cores ak’ 
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Y _ 
Air-Shado Temperature 
JANUARY 1865. ~ a - 
Ai Computed 
ir ei : 
| Pressure Dry-bulb. Self-Regis- penny 
ies tering | and (Daily 
| Station. __| Wet-bulb. Maxiranim Ran Weight of 
Hour, App. (Minimam. ‘ from Se f- | Va our in 
Day. Solar time. ‘Registering! cubic foos 


ernis. of Air, 


By By 
Max. Th.| Min. Th. 


° Fah. ° Fah. ° Fah. * Fah. Grains. 
65-1 54°6 70°4 62:3 3°4 


- | Inehes, . ° Fah. 
'( 30th, | 8 p.m. | 30°05 : 65-4 


| (16-2) 
4 3lst, | 7am. | 29:97; 57:0 | 56:8 | 49-4 | (56-1) 1 31 
| 9 , | 29°98 66:8 | 66-0] 55:8 a ae 3-6 
0 P.M. 2995, 69:3 | 69-0 | 56:8 ‘es ie 35 
3 ,, 129-89 762] 76-0) 58-1 on on 3:3 
: { 
7 ,, [29:90 711! 708! 56-7 | 768 66-4 3:3 
7 FEBRUARY | ; | (20°5) 
& Ist, TAM. |} 29°98 S741 57-1 | 48-2 | (56-0) ; 2-7 
‘5 | 29-98 66-1 | ioe | 53-6 ih ; 31 
OrM. | 29-97 69-1, 690 | 53:8 3-4 
By | 29-86 mee 69:5 | 55-6 4 3-3 
7 4, 12984 642 63 | 520 | 765 | 660 | 30 
| (21-0) 
2d, | Tam. | 29°87 55-0 ais! 48°5 3-0 
| | 9 » | 29°88 a 63-0 | 53:1 | (55-0) 3:3 
| | 
Ov.m. i 29 a4 67-1 | 665 | 54:1 31 
3 ,, [29°77] 681) 673!) 55-1 iad 32 
7d “ss ; 29°71 64-3 | 64:0 31°5 68:1 62:1 2°9 
9 ,, | 29°70 | Poa (12-0) | 
| | | | | | ! 
9 3d, I ae ahaa 073 | 573; 500 | — 32 
7 4 (29°70! 585} 582] 50-9 | (57-2) | es 3-2 
8 ,, 12971] 5861 583] 61-2 a 3:3 
9; | 20-74 | 14 | 61:0 | 52:0 | : is 32 
10! <j: 20°99 | ate. | at | i 
WL 4, (29°77 635 | 630 | 535 | | 3-4 
0 pM. ie! 65-1 648 | 54-0 | Re 3:3 
{ 2 er.” 
Pos sie 646 | 641 | 536 | au 33 
{ 
j a rs 
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:  metenmnattnenr meatememedatendaedaatianie eure woemermneene meet cwemgee wt cneeh— twee wR Sones = num mete —enremeetnGGin enna 
| and Moisture. Clouds. Wind. 
_ Computed 
Remarks. 
Velocity 
Wolent of press Quality in miles} Direc- 
Humidity vegulee dto | 0—10. : per | tion. 
relative saturate a a 
Bat.=100-) cubic foot 
of Air. 
Ieee ee J] 
Grains isi 
iris (A visitor prevented 7 
49 3°5 0 0 0 0 P.M. observation. 
: ee 5 Dense but distant cloud- 
ved = ; Cirro a ; : | bank on 3.6, horizon. 
46 4°3 0 0 3 8. 
ar i a] 
34 6°5 )) 0 po a Re Moon and stars very } 
; right, and makin 
40 5:0 0 0 | 4 S. { sharp shadows on the 
* desert sand. 
53 26 0 0 | 0: 0 Rather hazy horizon. 
44 3-9 0 0 3 ios. . 
| 43 | 43 | 1 | Cirrus, 6 | 2 | on | {Meningie pobabiy tn 
ay 47 9 Cirro-strati Be ae Clouds, cirro-strati, and 
| and nimbus, { wo Be es nimbus. 
"7 3 Cirrus, . ; | 5 s.s.w,| fAtmosphere becoming 
| ) (more clear, 
)§ Cirrusand Uy 4 gy | fDry sand haze on 
cirry-cumuli, § i ( Eastern side of Nile. 
eon enveloped in a 
Cirrus, . ‘ 13 sand haze 5 occasional 


l drifting of sand in the 


if 


§ Cirrns and 


desert. 
( Everything in ourtombs | 
it cirro-cumuli, ; 
Cirro-strati, . 


3.5, <« yetting covered with 
“ ; (tine sand, 
20  (S.8.W.) “Sand haze all round, 
Cirrus, . ‘ 


al 


: | { Sand haze obscuring all 
| ¢ the distance. 


S.W. Colouring very pale, 


Cirro-strati, 
1( Cisrus and 
ais . 20) 
nimbus, (i 
Cirro-strati, . | YO) SW. | Sandinconstantmection. 
Cirrus and 


f ( 
; 2 20 
( uimbus, . § : 


—y 
yn 
[a 
“a 
4 


| ' 

| ' 

4 

| | 

| | s.W, A sand storm. 

Cirro-strati, . | os) 

| { 

| 

} 

| 

| 

{ 


f 
P| 


Nand haze, . | 20 s.W. | 
Sun shining pale through 
the sand haze. 
a Pyramids very ittia- 
ie We | tinct through the hazy 
air, 


Sand haze, . 21) 


- 
4 


(Sand haze evidently 
VY thicker, and air darker: 


me kw Jaret ee eee ecu 


Sand huge, . Zt 


} 
3°5 10 Sand haze, . 94) 
S.W. 


: pe a mS ee 
7 oo _ tS bee 
Fa Sher nes a a eae Sa la a a ee 
w to ito) 
to _ Rs | 


Pe ee 
' 
‘ 


ial deel ah ttt le ene eet ee es 


j 
i 
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aed 


Air Shade-Temperature | 
FeBRu any 1865. on cc nn : 
Computed 
oe Dry-bulb. Mean Tem- 


Troms Self-Regis-| perature 


tering 
Station, Wet-bulb.| ior a Range) Weight of 
from nang f- 


ache hnien | a By (Minimum) Registering Mi ae ie 
! Max. Th.|Min. Th. Ther |, OF Ale, 
} 
ee — 
| Inches. | ° Fah. | ° Fah. ° Fah. ° Fah. * Fah. Graina 
29 ., 29°76] 65°6 | 65:0] 55°0 _— ry 
B55 2097 65-4 | 650 | 54:6 | ' 34 
5 y, | 29:82] 654 | 650 | 546 |... .. | 34 
7 4, | 29°39] 65:0) 643} 55:5 | 663 615 | 36 
9 ,, 29-93] 630) 625] 547 |... (96) | 36 
| 
Gam. 30-01} 567 | 56-2 | 50-0 | | 3:2 
7 ,, i30-02| 582] 578] 518 | (56-2 | gs 
9 ,, 30°04] G48) 645] 561 1... 38 | 
Op, 30-04} 68:1 | 678 | 56-2 | 35 | 
3 ., (30-00] 691] 690] 564]... a: a 
7pm. | 30-04; 641; 640; 546 | 69:2 | 616 3°5 
9 , '3005| 632] 6380) 535)... | (15°) 3-4 
6 AM 30-12 | 52:0 | 520 | 45:0 | (516) °... 26 
7 oy (8013) 545 | 540 | AGB as OR coe 29 |. 
9 ,, | 30 17| 623 | 620! 516 © gad 30 | 
0 P.M. | Pages Jose iin eee se 
3 ,, | 30 08 | 731) 727 | 57-9 | bites 35 
7 5 | 30-11 67-0 | 66'S | 565 | 736 | 63-7: 37 
Bam. | 3022) 565} 561] 505 | (56-0) 7 34 
7 5, (9013) 578) B72!) SND: 3-2 | 
$y, [20-14, 613) 605 | 526 | ! | 34 | 
94, ae G41 | 640 | 540 | 7 i 84 | 
10 ,, 30-13 | 68-3| 680} B44 : | ae 
1F,, | 3010! 703 | 700) 548 | ) 30 | 
O pat. | 30-09) 733 | 730 | SO-4 | | 32 
— oe 7431 740) 506 | | a1! 
2, |30-05| 753) 750 | 57-0 | 31 
Bo, ps0 75°5 | 75:0 | 569 | ; 3°] ; 
i j 
ty 0 748 | 745 | 668 | 31 | 
i ; 
5 4: we 3 7201 56-4 | 32 : 
6 ,, | 30°03 710! 704) 553 | 760 | 676 {| 31 | 
| | , (170) 


SECT. IV | 


el 


meaner reese 


od 


Humidity 
veered 


dat. =100 


| 


> 
So 


72 
_— 


Paw] 
me 


4. 
Ww 
~3 


oad : 

—_ 

hemor : 
reac PRP EEE CL AERA AG RE, ACTRESS OT ON A TN Se CE A a SR ET A eS 
‘ 


and Moisture. 


Computed 


221 


Remarks, 


Visitors entering. 


Break in the clouds. 
A little blue sky. 
(Distant banks of cirro- 


- stration East horizon 
i air clear of sand, and 


Eastern hills clearly 
visible. 


4 Haze coming over Cairo 
( and the Nile. 
Haze decreasing. 
Haze merely on horizon. 
(Moon and = stars very 
'( bright. 


ee on rer ee ee 


( Absent from Fast Tombs 
( at noon. 


“AT EAST TOMBS. 
Fer tS te RN CE AT PREIS aE Rae CRONE EE 
Clouds. Wind. 
Velocity 
Weight of | Quan- ibid ae eee 
vancir tity Quality. a pias 
required to | 910. hour, 
saturate a 
cubic foot 
of Air. 
Grains, b deaiee | . 
3°5 | 10 Sand haze, 20 S.W. 
3°5 10 Sand haze, 15 8.W. 
3'5 9 Stratus, 10 iw.s.w, 
3°2 8 Cirro-strati, 7 Ww. 
2°38 5 Cirro-strati, 10 Ww. 
| | . : 
19 | #1. Cirro-strati, 6 iW. 
| | 
19 | 1 Cirro-strati, . 4 | ow. 
29 ' 0 0 3 | Ww. 
40 | 2 Cirro-cumuli, . Bo ow, 
4°4 j Cirro-strati, . 2 iw. 
3°] ! () : 0) () } 0) 
31 | 0 | 0 0, 0 
| 
18 | O | 0 2 "sw. 
19 | od | 0 2 0 sw, 
3°3 | Qo ! 0 3.9; 8, 
: { 
— Meese |.  Aiecains ea eee 
64 | 3; Cirrus, ; 4 | sw. 
36 | 3 i Cirrus, | 2 | sw. 
8 | 2 : Cirrus, i 0 | 0 
2° | 2: Currus, 0 0 
27 3. Cirrus, 0 | 0 
32, 4° : Cirrus, Bi, i oa 
$5 ( 1; Cirrus, i 2 i os, 
5°) l Cirrus, | pa | s. 
57 | l Cirrus, ; 2 {8 
Gr { 1 Cirrus, a a. 
64 | 3 Cirrus, ] | s. 
: » | § Cirrus and - 3 
65 ; | cirro-cumili, § oe ss 
; Cirrus and ( 
68 7 2 cirro-cumuli, ( c 0 
Cirro-strati 
5-4 7 and cirro- l a. 
cumuli, 
5°2 10 Cirro-strat), . Q) 0 


enn. 
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a 


Air Shade-Temperature 
FEBRUARY 1865. Ee tig eee tp oP en eae ogee poe ey 
Computed 
Air Dry-bulb. Mean Tem- 
—| Pressure ee: perature 
station ering | and (Daily 
Po | Wet-bulb. auxin um] Range) Weight of 
‘ 5) If- t 
Day. ae ae a ee | (Minimum), Re teintenua enbie foot 
Max. Th.|Min, wea Therms, 
Inches. | ° Fah. Fah. ie ° Fah. ° Fah. ° Fah. Grains. 
( 6th, 7 pm. | 30:02] 700 698 54:8 se sat 31 | 
8 ,, | 30°02! 68-7 | 68:3 | 54:0 ah cae 3:0 
9 ,, | 30-03) 68-0 | 67-4 | 540 sos ~ 30 | 
10 ,, | 30-04} 67-4 | 668 | 53-7 a i 3-0 | 
1 , \ 
11 ,, | 30-02] 67:3 67-0 | 53:9 oe o 3-0 | 
| | Oam, 130-02} 66:3 | 66-2 | 53-6 “ a 30 
| | 
} ! 
| 8 7th, | 6 a.m. | 29-99 626 | = | 195 | . 2-5 : 
| : t 
| lo ,, 30-01 G61} 660 | 546 | 620) 31 
| | Ope. 30°01! 721 | 720) 6b6 | 46 | 
| | 3), (20-08! 725 | 719) 587 | o 37 | 
| 7 129 99) 631 ! 625 | 495 : 725 65-5 25 | 
| | ! | | | (14-0) . 
3 Sth, TAM. 30°11) 555 | 548° 45-6 | (55-0) 2 24 0 
! | 9 ., : 30-13] 63 | oz5 | B10 | Pose aR | 
| | Ops. (30°08 9 673 666 016 | ! 26 
| | 3 ,, [30-04 6F4 670) F261... oes 28 | 
| | i « , 30-64 GO-4 60-0 ; 486 | 63-0 | 610 ; 26 . 
| | | Fe of | | | (141) | 
} moth, | 7am. 30°06; 528 520) 483 7 1. | ow. | 8 
t ; | } 
| 9 ,, 30°07 611) 605 47-4 | (52°8) | 2 
) 0 p.m. 30-04 681 | 676) 501 er 
3 ,, | 30-021 68-4 68:0 | 516 ae | 2-6 
7 55 | 3005) 621. 620] 496 , 68-0 | 59°8 ) 26 
loth, | 7.1 30-19 | 5L8' SLO! 446 |... z 25 
| 9 ,, | 30-25, 584. 576} 47-9 | (50-3) e 2 | 26 | 
Opm. | 30-21; 661 655) 53-4 ae 3 | 
| 3 .,, | 30°16 | €5:3 5 65:4 5:16 ¥e | 26 
| 7 4, | 30-16) 631. 625 53-4 25 
: ; (16-6) | ? 
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eee eas TNO pH ea ES oe 
7 reece etaee 
and Moisture. Clouds. Wind. | 
Computed 
Velocit TROMIAEKS, 
Weight of | Quan. in miles | Direc 
Humidity hequlved ts pie Quality. per | tion, 
Ei ygsian fl saturate a ae 
' "| cubic foot 
of Air. 
Grains. 
38 4:7 4 Cirro-cumuli, . 1 | Ss. 
40 4°5 5 Cirrus, . Hef 1 | 8 
Al 4°4 § Cirrus and et! ee 
9 ( cirro-strati, ( | 1} os. ; 
42 } Cirrus and | ; 
4°3 ae cirro-strati, | 1 Be 
42 42 9 Cirro-cumuli, . rT) ; 
( Cirro-strati l 
41 38 3 + and eirro- | 2 $ ; 
| cumuli, Pee ey 
as es 1 Cirru-strati, . 2 st. Etter of 4° in dry-bulh, | 
52 ( 0 | - if Hace enveloping Cairo 
| | 0 4 | Ww. i ¢ and Nile alee, . | 
43 5-0 | 0 | rm 2 | Rie ] were ice dense than at | 
2 H : : 
39 39 °|° Oo | 0 1 3 Nww.'f Haze imoch decreased, 
" (stars shining. 
49 2°6 0 fe) | Qo | Qo |) Haze on horizon. 
43 3-7 0 0 Oo | g jgHaze coming over the 
H H 4 Vailey, 
35 4°83 | rf) | 0 koios. ae continues in the 
; distance. 
38 46 , U Oo lo of'sw, .s Still hazy over the 
: : ' j "¢ valley, 
44 3°¢ | 0 0 | O | O ‘faze decreased : very 
| 1 ( bright moonlabt, 
49 25 | 0 0 | 0 0 | Hazy under sun. 
=. 4 | Verv vold morning, haze 
39 3°75 ” O | Od ge a exer Cain anid Nile 
: i valley, 
ee \ j .4Sand haze ands sand- 
$l | 5:2 | 0 0 : *? | 3 aii fur about an 
: | 5-1 | 1 Cirrus, . boo49 i Sw. | a: 
‘ 36 0 : n 1 w | 
58 t 18 Oo | O H | oO § garcia. julsggloures 
46 28 3 Cirro-cumuli, | ee 
43 4:0 0 0 of} sw ff Haze mnch increased 
37 4: . 4 | mee sinee OAM. 
40 | « 1 Cirrus, oe | 2 7 Sw. Haze decreased. 
3°93 0 0 | 1 Ss. Char mvonlight night 
Ppa ee ae BENE IN te Bo I oS to 
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Day. 


Fe Ee ateeeet 


P 11th, 


re my 


é 14th, 


METEOROLOGICAL JOURNAL, [SECT. IV, 


Air Shade-Temperature 


Al Computed 
Pressure] Dry-bulb Self-Regis- gern 
ee tering |and (Daily; 
f “| _ | Wet-bulb. vexun i n e) vent of 
{ Mics rom - apour in 
| soar tt Bi BY cee ene] oe ae 
Max. Th. Min. Th. ° ' 
Inches, | ° Fah. | ° Fah, * Fah. ° Fah. ° Fah. 
Gam. : 30°19) 49S | 496 | 40-4 | (49:5) ae 
7 ,, |30-20] 516; 510] 430 |... 
8 ,, 13020] 568) 562] 45-2 | 
9 . |30:19| 60-8 | 606 | 466 
10 ,, | 30-19 623, 622] 47-0 
lL ;, |30-15| 648, 646! 48-0 | 
Orm. 30:11] 66:1! 660] 49-0 | 
1 ,, 130-08! 66-3; 667 | 49-2 
2 ,, | 30-05 | 679 | G74) 505 | 
3 | 30°03 | 684 682] 510 |... 
a a ae ee ee a sat 
6 |. .30-01. 6401 633} 500 | 685 | 594 
7 ,, ' 3002. 63:1 | 63:0 | 50-0 (18-3) 
8 ,, 30°04 597 | 595 | 49-6 _ 
9 ,, 30°03. sae 59-41) 49-0 
10 ,, 30°01: 596 | 59:2 | 47-6 
6am. 30°07 583 | 580 | 47°5 ais , 
9 ,, ; 30°06 60:3] 60:0 | 48:1 | (51°0) Ss 
Orm. 30°12 > 654, 65:0} 508 | 
3, 80:10: 65° | 643] 50-8 = - 
7 , 80°15 612) GLO | 478 66°5 | 57°7 
! | | (17-7) | 
Bam. 30-22; 470!) 468) 396 |... 20 
7 5, (30%3. 508 | 50-4] 41-0 | (46-5) 1d | 
9 ,, © 30:27; 590) 53:8; 428 i 8, 
Orm. 30:25; 644! 642) 48:1 ae 
3 ,, 30:22: 646!) 645] 53-4 ihe Se 32 
7, , 30-27, 621] 613] 458 65:2 57:1 20 
6am. 30°35 52:7 | 523 | 465 as : 28 | 
» . 80°38; 59°99 | 59-7 | 51-6 | (51°5) 33 
Ors. | 30°36 64:0] 63:8 | 526 seh sci a 
3, '3031. 65:1] 65:0] 508 A os 26 | 
7, 30°34 621] 620] 501 65°3 586 27 | 
9 ,, : 30°36: 594] 592] 62-0 ce (13°4) 35 | 
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and Moisture. Clouds. 


Computed 


Weight of | Quan- Velocity: Remarks. 


i iles 
Vapour tity Quality. geo 
sated required to | O—10. aa 
ee 100,| seturate a . 
Sat. = 100.) cubic foot 
of Air. 


wonton ia, awe = 
eee 


Grains. 
47 2:2 0 Q Fine clear morning. 
52 2°1 0 0 
42 29 2 3. 
37 38 1 Ss. 
34 4°1 2 Ss. 
3l 4°6 3 s. 
32 4°7 3 S. 
31 5:0 3 s. 
31 6-1 2 8. 
| 32 5-1 4 8. 
| aes ee ie eee vee Out photographing at 
ao see eae hee aut Ring Shafre’s tomb. 
i 239 4:0 0 2 S. Jovonskally lege night 
| Al 3°83 4 Cirrus, ; l S. null moon Bhuning 
49 29 | 3 | Cire, | 0 | o {& brightly. 
47 3°0 ] Cirrus, 1 S. 
43 3'3 Q 0 2 Ss. 
AT 2°9 10 Fox, ; 5 w. 
42 3°4 10 Foy, ‘ ee 8 4°67 ow, 
é ( Pog Rone from the desert, 
38 4:3 0 0 | 3 w. {- an still hangs over 
! alPro, 
38 4‘2 | 0 0 | 5 | W. | UWorizon hazy. 
40 3°7 § Fog, ; 4 Ww 
54 1-7 0 0 ] | N. Haze along horizon, 
47 23 / oO rt bios | 
31 3°8 1 Cirrus, . - | ar 
32 4°6 0 a : 2 | NW. 
47 3°5 0 0 rr en 
31 4-2 0 0 i, 3 fw | 
! 
64 1-6 oO ¢) ° 0 0 
56 2°5 0 0 0 Q 
47 3°5 0 0 1 gw, 
38 4-2 0 0 i w. 
44 3°5 0 Cc To ON Stars vory bright. 
59 2-2 0 0 foo} [Ng 
Si ren ica a sts UNE ge ' 
VUL, IL, 
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2S ee RT A A NT, oe ASD RTE ee 


| 


Air Shade-Temperature 


Fesrvaky 1865. 
a Computed 
ir ; 
Dry-bulb. : 
Pressure rye Self-Regis- enn dem 


a 
Station. Wet-bulb.| Maximum ct ay Weight of 
D Hour, App. _and from Self- | Vapour in 
ay. Solar time. By By 
Max. Th. |Min. ‘Th. 


Inches. | * Fah. | ° Fah, ° Fah, ° Fah. ° Fah. Grains, 
15th, | 6 a.m. | 30°33/ 53:0 | 52:6 | 48-2 ee ss 32 
7, |30°34! 55°61] 55-0] 51-0 | (52-3) 36 
9 ,, |30-37{ 62:4] 61-9 | 535 “2 od 35 
0 P.M. or | 
| 
3 ,, | 3025] 663! 664] 55:1 a a 3:4 
7 4, | 30-24 653 | 64:8 | 548 | 67:0 | 59-9 3-4 
9 ,, | 30-23 - 63:0 | 54-0 - (14-2) 35 
j 
| | 
UY 16th,} Gam. 30-20) 54:1 | 5351 46-9 | 28 
| | 
7 ' 30-21) 58-4] 578] 51-4 | (53:3) a 3-4 
9 ,, : 30-23] 6311) 629) 53-6 3-4 
0 P.M ! 30°17 | Fl-1 | 709 55-4 3° 
3 ,, 130-10] 732) 729! 55-6 | 3:0 
T 4s aca 69-2 600 | 646 | 733 | 663 | 3 
| (16:8) 
10 4, | 80-11] 67-5 67-2 | 54:8 : a of 88 
i | ! i 
era] sie | 
| 
' 


3 ,, | 29-97 | 


f 
' i 


| | 

Q17th, | 6am 005] G15, G12! 51-0 a oer | 30 
' 7 4, | 30-76 615 61:3 | 51:0 | (60-5) | oA 3-0 
| 94, (3007/63) or] saa] |... 34 
| Orm. 30-02] 741 | 740) 548 - - 28 
| 3. (29-95| 745 | 741] 650)... , 28 
7, |29:991 71:21] 71:0] 546 1) 75-2 68-1 2:9 
9 ,, |3002| 655 | 652] 566 (142) | 39 
hb 18th, | 7 aun. 30-05 | 61-7 61:5 | 87:5 sas ae 16 
i 9. | 30°08 66-0! 658! 59:1 | (616) | .. 45 
| O p.m. | 30:03 | 7u-2 | 709 596 me es 42 
! 36 

ary 
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and Moisture. Clouds. Wind. 
Computed 
: Remarks. 
Weight of nae 1i aula Direc- 
Humidity Rel aa 0-40. Quality. per tion, 
relative | Teinate m noun 
Sat.=100.) enbic foot 
of Air. 
A LS ee aemeneres | SE vT nena . beeen See ee 
Grains 
70 13 0 0 | () 0) ec : - 
: \ evel smoke oy iro. 
aa ; ; | ; Clear mening” pi 
| | Photographing, and ob- 
{} serving the © for true 
noon, and measuring 
| levels in King Shafre's 
46 3:9 0 0 2 | xp. |< tomb. 
50 34 0 0 l NE. 
| 54 1 30 | 0 0 L | we. 
| 
. | 
| es: § Cirrus and ( 
| 58 *0 3 cirro-cumuli, § | Y | 
; Cirrus and it 
| 61 a1 4 | 1 cirro-eumuli, {| 0 | 0 
) Cirrus and t| 
| 53 0 : ( cirro-cumuli, § | : a 
| 37 i2 1 Cirrus, | O | O 
=. § Cirrus and a! | 
: 33 a9 3 ) cirro-cumuly, {| " 0 
: - 4 (( Cirrugand 
| a ae ae ( cirro-cumuli, § | . | ? 
~ |} § Cirrus and ’ 
| a se | y | ) cirro-cumuli, § | . | y 
| Hee, NR | 
/ 48 | 32 [10 | . eee VE Oe 
| i! civro-strati, ( = 
| 48 3-9 5 |! ) Cirrus and — tl ag! @ 
| 1¢ cirro-streti, , 
| 43 39 8 Cirro-ewmull, . | 3. SE. 
30 6°4 | d Cirro-cumuh,. ; 4 ; 8 ! 
Cirro-cumuli oe |§ Appearance of thunder 
30 65 2 and cumulus, ' 2 | w. F antl lightning. 
35 5°4 0 0 ] w. 
55 3-0 0 0 | I Ww. 
76 15 4 Cirro-strati, 1 6 Q 
2°5 8 Cirro-strati, . 0) 0 
‘ 39 ] Cirro-strati, . . OO 0 
: ot yClesry ever Cairo and 
| 44 4°6 l Cirro-cumuli, . l N { Mokat! tam Hills. 
eee eee eee Naess 


ee me ee ee rs ae ee a RR ee tee 
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Air Shade-Temperature 
Fesrvuary 1865, 
Ai Computed 
ir 
Pressure} Dry-bulb. Self-Regis- spi fo a 
tering | and (Daily 
Station. Wet-bulb. Masonum Range) Weight of 
Tour, App. ane from Self- | Vapour i 
Day. | solar time. By | By (Minimam).| Registering! cubte foot 
Max. Th./Min. Th. Therms. | of Air. 
Inches, | ° Fah. | ° Fah. ° Fah. ° Fah. ° Fah. Grains. 
} 18th, 7 pM. | 29°99] 68:2 | 68:0 | 566 Sas ae 3°6 
9 ,, |30°01}] 65°38 | 65°5 58°2 72°2 66°4 4:3 
(11-6) 
© 19th,| 7am. | 29-93] 626] 62:3) 57:5 | (59-7) = 45 | 
| 
{ 


9 ,, | 29°97} 66:7 | 66:3 60:2 
Orp.m. | 29°95! 69:2 | 68°8 59:7 
3 ,, | 29°92; 696 | 694, 57°6 
oan 30°00 | 65:3 rd" 2-8 
) 30°02 | 64:1 63°4 53°U 


46-0 
495 
49°8 


T yy | 8008 


os 
a 
w 
« . 
CS 
rt ee mare cememeneneennnene een, 


( 20th, 6 aM. | 30-07 52-4 
30°08 
| 


| 
| 
8 | | 578! 
9 4, | 30-09 606 | GO-4) 51-0 
10 4, | 30-12] G21] G19) 516 
11, | 30-11) 633) 630 | 526 
Orm. | 30-09) 648) 645; 525 
i ait 65-1 | G49 | 52:1 
24, 130-08] 660 | 655 | 532 | 
| 3 ,, 130-08] 655 | 65:2!) 526 
4 ,, 30-11 | 638 | 635 521 
| — 3012 | 63-2 | 63-0 | 52°8 
6 ,, | 30:13) 624; 6221) 526 
ie 30-15 | 629 | 624 531 
8 ,, | 30-17; 625 | 622] 53-0 
9 ,, 13018) 613 | 606 | 53-0 
10 ,, | 30-19; G10} Go4| 53 
{ 

& 2iat, 6 A.M. | 30-25 | 551 | 54°8 48°4 
133 | 30-27 572 | 56-7 | 506 
9 ,, | 30-30 | 646 | 643 | 540 
Op. | 30°24) 67:3] 67:0 | 542 
se | 30-22 | 675 | 672) Sal 

| 7 4 (30°26) 65°3 | 63-9 
| 
4 : 
{| | | : 


SECT: IV.] 


and Mojsture. 


Computed 


Humidity; 


relative 
Sat.==100. 


required to O—10. 


saturate a 
cubic foot 
of Air, 


Grains. 
4°0 
2°7 


S he 0S pew pes pe 


AT EAST TOMBS. 


Clouds. Wind. 
velocity) 
; n miles Direc 
Quality. per ti 
ion. 
hour. 
0 0 
0 N.W. 
Cirrus and 
cirro-cumuli, 
Cirrus and ote 
cirro-cumuli, ais 
Cirro-eunuli, . S.w. 
Cirro-cumuii, . wW, 
0 Ww. 
Stratus, . : wW. 
. . ‘ 
Cirro-strati, | Q | 0 
Cirrus, | 3 1 gs. 
Cirrus, . . | 2 | 8s 
Cirrus, . - | 10 j Ww 
Cirrus, . : 10; ow 
Cirrus, - | S iw 
Fog, Sg, Se ENG 
Fog, , Q tw 
Foy, P42 W 
a { Lad ’ 
Fog, - ? Wow 
| 
Fog, i Lo W 
! 
Fou, : eo PS awe 
Fog. , A Ra ay 
Foy, . Rh ae ONG 
Cirro-strati, 2: 3 i W 
Cirro-strati, | 2 iow 
Cirro-strati, f o}oiw. 
mee e | 
Cirro-strati, v7 0 
Cirro-strati, 0 | 0 
Cirrus, . 1 | Nw. 
Cirro. strat, } | NW. 
Cirro-strati, vo! 9 
0 ? | Ww. 
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Remarks. 


Stars very bright. 


A little gust of wind 

from NE, and two 

showers of rain during 
U the night. 


_ Fog over the level valloy 
( uf the Nile, 


{Heavy bank of cirro- 
(| strati castward. 


{Sand-drift and dense 
( haze. 


§ Less of sand-drift, but 
«( haze very dense, 
Heize still more dense. 


wed ans ee 


Haze and fog. 

i ( Hace and fog increasing, 
i< With lithe whirlwinds 
i of sand. 

| Fogyy haze, 

4 Po haze becoming more 
'¢ wud more dense. 

t 


| (A few stars shining over 
' head. 
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Air Shade-Temperature 
Feprvary 1865. 
Air -b . 
Pressure a Seli-Regis- spot 
re tering and (Daily 
Station. Wet-bulb. Maxtnnin Range). 
Hour, App. an from Self- 
Day. ‘solar time. By By |Qfinimum). Registering 
‘Max. Th. Min. Th. erms. 
Inches. ° Fah. ° Fah. ° Fah. ° Fah. ” Fah. 
[¥22d, Gam. 3021 565 563 470 ~~ . 


9 ,, 30°20 63:5 632 49°] (54°5) 
Orpm. 30°14 Fill 710 §2°6 a 

30°05 738 73-4 53°5 we 
1-43 30°03 70:1 #700 556 74:0 66°2— 


10 ,, 3007 680 675 53-0 a (15°5) 
l2p23d, Gam. 30°15 630 625 568 ,,, 
7 ,, BO-1S 643 G41 57:0  (62°5) 
9 , 38022 672 670 591 a 
Oem. 30°23 692 690 596 
3 ,. 3021 621 620 541 
30:27. 60°11 60-0 51°6 69°5 62-0 
(15-0) 
@ 24th, 6am, 30:29 48:0 47:2 42-8 i 
9 ,, 30°32 543 S541 45-1 (46-5) 
UpmM. 30°30 62°2 620 45-4 bas 
3 .,, 3026 621 6LS | 49-7 es 
7. 8027 594 FON 496 625 55:2 
9 ,, 30°7 575 572 486 “i (14°7) 
[h 25th, 7am. 30°22 od 
9 ,, 3024 551 550 466 (49-0) 
Ops. (30-22 585 553 466 
3 ,, (3016, GIL 609 490 
7 5, $3013- 5680 578 4771 61-4 556 


: 
9, |3016' 545, 543, 460 | (116) 
| 


a 


| 
2 th, Bam. '30-23! 5521 55-01 476 (505) 
9 ,, | 3025; 57°77 | 57-3 | 49:0 
OPM, 30-22 | 62-4 | 62:0 | 51-0 
; | 
3 ,, |3019; 625] 620| 496 


515 = 63-0——«*BT “4 
(11-2) 


ci | 90-24 | 60:0 | 59:8 | 
10 ,, | 30:29' 57-8 | 
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a I A LL I CEL COA CLO ALLTEL EAA Regents tsepeanapman enterocyte 


and Moisture. Clouds, 
Computed 
peioeley 
quai. | me Die. 
our. 
Sat.=100.) cubic foot 
of Air. 
Grains. . 
Cirrus and | 
ae as s cirro-strati, | ae 
37 4:1 2 Cirro-strati, 15 s. 
31 5°8 4 Cirro-strati, . 20 3. ere haze over 
je Cirrus and 
23 0 : cirro-cumuli, t2 
40 4'8 4 Cirro-cumuh, 12 8. | 
37 4:7 5 |{° Cirrus, . ] a. | 
| ’ | 
66 | 22 4 Cirro-strati, | 0 o iA naa little rain fell 
62 | 2°5 5 Cirro-cumulh, , 0 0 47 during he night | 
60 | 30 8 Cirro-strati, 0 0 | 
| 42 | 4°5 9 Cirro-cumuli, 0 0) 
_— ik f Cirro-strati ) , | A few drops of rain now 
bP | a 7 ( and ninbus, ‘ | 0 | 0 i falling. 
j Cirro-strati | 
| 56 2°6 8 ) and nimbus, { " | ~ 
| 
| 66 1-2 2 | Cirrus, . | o | 0 | 
50 2:4 3 Cirro-strati, | 3 g. 
| 39 3°8 | 1 | Cirrus, . L 12 SW 
43 3°6 2 | Cirrus, . lu | w. | 
| DL | 27 | 2 Cirrus, . G | xw. | Stary very bright. 
| 53 | 2°5 _ 0 v Q) | 
| 54 | 20 9 (‘irro-strati, 0 | Q 
54 | 2'3 | 9 | Cirro-strati, . l |W. 
43, 3k | 9 Ciro-strati, ©. i ol oj Ww. 
44, 34 | 1 Cirro-cumul, | 1 | Ww. 
46 29 °° «(O 0 j| vi OF 
54 22 0 0 | Qa | ) 
58 2°} 0 0 rs | Ww. | { Strong wind blow dur- 
| Bg 0-4 0 ; 4 s |" ing the night. 
46 3:4 4 Cirrus, . 2 | w. 
: Cirrus and i . | 
a 37 5 ates * | ae 
56 ( Cirro-sirati 0 . 
=e 9 and cumulus, | * 
62 | 20 7 Cirro-strati, . i Ww. 


oe eee 
ATU ted + anmrrdtinge stan et eis ore . wo ema ae Rete A Bree Th ne 


EER Bent mn me ee et eee etter -- ae 
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FeprRvary 1865. 


Hour, App. 
Day. Svular time. 
@ 27th,; 7am 


$ 28th 


MaBcu 
% lst, 


7 
8 9s 


a. 
SS A ee ee te a A . ten ee nee 

co mo) 

~ 

ww «@ 


Air Shade-Temperature 
Computed 
r 
Pressure Dry-bulb. Self-Regis- a ere: ; 
Station. Wet-bulb. Masimem ~ oad Weight of 
an from ge - | Vapour in 
By By (Minimum). Registering | cu ote foot 
Max. Th.|Min. Th. Therms. of Air, 
Inches. | ° Fah. {| ° Fah. * Fah. * Fah. ° Fah. Grains. 
30°27 | 53°6 53:0 48°0 wen Te 30 
30:29! 64:2 ' 64:0 50'7 (53°0) |. ... 27 
30:23 | 66°3 66-0 51:1 ee wae 2°6 
30°16 | 63°3 | 63-0 511 ve ee 2°8 
30°16} 61°2 | 61:0 49°6 66°3 58:0 27 
(14°7) 
30°10} 53:-4) 52:8 46°5 (50:2) re 28 
30°11 | 56°4 | 55:7 47°5 sies Te DA | 
30°12; 59°2 ! 59:0 49-0 sla ae 2°8 
30°10; 64:0 : 50°5 ee ae Pa | 
: } ae sie 27 
30°05 | 67°38 | 67:0 52-4 S22 seis a | 


| 
a 


19°8 - (16-5) 2-7 


49-4 - 7 34 
52-1 | (53-2) te 37 
52°6 i ba 36 


39°20 |, had: 
30°23 1 57 


30°25 | 592 


| 
496 | 682 | 600 | 25 
: 
| 
| 
| 
| 


we 
S 
=) 
zo) 
Q 
oo 
} 
ao 

e . ° . € . Pe EA 

ln ¢ aa ¢ : 

en 
pend 
for 


9 ,, | 30-27] G21] 615 | 541 36 
10 ,, ; 30°26] 63:2 | 626] 55-1 37 
ll ,, | 30-241 651) 6481 55-6 | 3-7 

| | 

0 P.M. °° ae 660 | 656 | 55°8 | 36 | 

| 

1 ,, | 30211 656! 652] 548 pA 

i | 

2 ,, 130-18] 66-7 | 66-2! 54-0 5 ee | 31 | 

3 ,, | 30-18 | 66-1 | G57 | 53:5 67°3 60-2 21 | 

4, | 30:18! 651] 645] 63:1 (14-2) 31 | 

5 sy | 30-20 643} 640! 526 ae i oe 

6 ,, | 30-22] 63:0 ' 62-5 | 52-4 os 

| 7 4, |30-24] 6291 G5! 513 30 | 

| 8 ,, | 30°26] 611) 605} 52-6 2 

9 ,, |30-27] COL | 596] 51-6 32 | 

| 10 ,, | 20-28] 59:0] 588] 516 a 

| 
yp 2d, 6 A. | 30-31] 53-5 | 53:0 | 48-4 _ 3 
) 7 4, | 30-821 548] 540] 496 | (53-0) 3's 
8 ,, laa. 5861 581 { 52:3 7 3°6 

| ee 
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A EERE. 


and Moisture. Clouds. 


Wind. 


Computed. 


Weight of | Quan- Velocity Remarks. 
Humidity zeyour haa Quality. in ae pie: 

required to | V-~10. 
yelative | ae bed Alcoa 


Sat.=100.) cubic foot 
of Air. 


a Tae 3 CictiK... | 0 0 eee ag stratus 
4l 3:9 5 Sirrus, 0 0 | On Nile valley. 
37 4:5 5 Cirrus, . {| 9 N.E, | 
44 3°6 2 Cirrus, . ; Ll [new - 
45 3-3 0. 0 | 0 0 { PUEnE ators and new 
60 1‘8 0 0 | f) | poi hills clear and 
| 53 2-4 0 0 0 | 0 oie 
| 48 2°9 l Cirrus, , 2 | 8. 
| 640 3°9 0 0 2 4S 
39 4°3 0 0 019 
36 4'§ ?, Cirro-strati, | 3 | s 
| 38 4-1 0 eo oo ois 
| 40 | 33 | 0 0 ) reg | 
l | 
7 13 | oO 0 : 1! gs. 
i MM | oVeb 0 0 | 0) 0 
| 663 20 2 Cirrus, , | 0. 0 
| 658 2-6 2 Cirrus, . ( OQ § @ | 
' 59 2°7 4 Cirro-cumuli, i. i me | 
—— ( Cirro-strati a _ 
| 53 32 8 and eainahinct “ m | 
| pe ~ |§Cirrostrati 41, . 
, ot 34 pe and cumulug, | 3 | - | 
Cirro-strati a. © as 
49 5 | : ) and cumulus, (| ; pm | 
43 t1 [7 Cumulus, rt) NW. ! 
438 | 39 1 6 Cumulus, en N.W.I 
| 465 | 37 | 6 Cirro-cumuli, ff wana | 
46 36 | 6 Cirro-strati, . | 5 Wow 
49 33 | A Cirro-strati, . | 4 : NW. 
48 3:2 2 Cirrus, . | 3 i Ww, 
56 26 0 0 Ee be oe We 
56 2°6 0 0 E22 W. 
59 2:0 0 0 | : NW. | 
68 14 2 Cirrus, . | ( 0 
G8 15 4 Cirrus, . ) 0 
65 1:9 3 Cirrus, . | v 0 
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Air Shade-Temperature 
Mascy 1865. 
Computed 
Pressure] Dry-bulb. Self-Rogis- | perature 
Station. Wet-bulb. pra =n ered Weight of 
Day. | Hour, App. oy | By Qtinimum), Ragistering a sar tae 
Max. Th.{Min. ‘Th. Sree | Oban 


53-5 
03° 


7 ,, 12006} 68:0 | 67-7 
9 ., 13005] 646) 642 


Inches. | ° Fah. |] ° Fah. | ° Fah, * Fah. * Fah. Grains. 
UY 2d, 9 a.m. | 30°34| 61:2 | 60°9| 54:1 = see 3-7 
Or. | 30:29! 64:3] 64:0] 55°6 - se 3:8 
2 ,, | 30-25] 654] 650} 540 , ie 3-3 
7 ., |30°28| 624] 61s | 53-2 | ‘67-4 60°4 3-4 
9 ,, | 30°30] 61:1] 603] 53-0 co (13-9) 3°5 
Q 3d, 6 a.m. | 30:27] 55-0 | 548 | 49°6 ae 3.3 
7 ,, |30-28! 55:8 | 55-1 | 50:3 me | 3:4 
9 ,, | 30-28] 628] 6235} 52:1 | (540) | 3-0 
| Oram. | 30-21] 684] 68:0! 53-6 our! 2-9 
| 2 ,, |30°17| 686 | 684| 541 | 3 3-0 
2 oe - a ie 
| 7 ,, |30°20! 63-4] 63:0] 515 | 68-5 612 | 29 
hl , |30-23{| 61-2] 60-35] 51-0 oe | (14-7) | -3-0 
| 
h 4th, | 7am. | 30-23) 553 | 55:0] 45°6 | (53:6) | 24 
Pee ee ee | -_ 
110 ,, | 30-23) 650] 646 | 521 a a? 29 | 
| Oro. | 30:19 69:3] COU] 546 oan oe 31 
1 3 ,, | 3013] 69:0! 686] 547 de ae 3-1 
7 ,, |30:14] 659] 65-4!] 636 | 696 62-4 31 
11 ,, [30°18] 61:2] GO4] 545 ' (14-3) 38 
© 5th, | 74.s.| 30-16] 60:1; 596] 54:1 | (57-0) 38 | 
9 ,, 30°17 | 646 | 644 | 55-2 3-6 | 
Ops. | 30:13! 708 | 70-5 | 56°7 34 | 
43, [30-06] 70-7} 7e-2 | : 
t 
| 


506 


¢ 6th, 6 A.M. | a0-17 58°9 | 58°3 6 
52°6 58:0 


| 

562 | 718 | 647 3:3 
| 
1 9, | 30-20! 655 68-1 | 
: | | 


: { 
OCI ERA eT TOS Siete i te mE - -  eeathee ed 
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and Moisture. Clouds. Wind. 
Computed 
; Remarks. 
Weight of | Quan- Meaties Dire 
Vapour | tity Quality. rehees 
Humidity required to | O—10 per tion. 
relative pe puiuhirs - hour. 
Sat.=100.! cubic foot 
of Air. 
Grains 
62 2°3 2 Cirrus, ’ 0 0 
56 2°9 6 Cirro-cumuli, . 0 0 
47 3°6 5 Cirro-cumuli, 0 ) 
ee ace Ve —_ _ ae oo the second 
55 | 29 | 6 | Cirro-strati, ae Or pe ea a ee 
58 25 3 Cirro-strati, 1) | 0 
Cirrus and j | | 
j 8 : cirro-strati, . | » e 
68 16 U 0 v 0 
i 48 3°3 (0 0 0 0 
; 38 4-7 0 0 2 g. 
; “Ovecasional Uttle whirl- 
| 38 | 4°] 0 | 0 | 0 : 0 minds sending up the 
j Sand, 
| ! : | ere at ; pe ype 
bette “3, aA i | e Fossil-she ill, 
| ( about three miles dis- 
| 45 | 36 | 0 | 0 ; oo | o [tee 
i | 
2 oe ee ee eee oe | 
' ! } : | 
| 
r i 9. (Light haze over Nile 
| ot) | "5 0 | v : | , « valley, hill tops clear. 
oie i et _ wee |i Nevlected 9 u'clovk ob- 
| 42 3-9 0 0 eee ae | 
; 39 48 l Cirro-strati, | rs | 8, 
i 40 47 0 0 i O; 0 : ene 
4) 38 | 2 | Cirro-strati, © | 0° 0 [4 8h¥ very deep blue, anc 
‘: : ze ' otars very bright. 
| 64 2 1 8 | Cirro-sirati, . /  & [Nw, i pene ene ae 
i { 
| 66 20 | y) | Cirrus and 4 Q i © [4 Low level haze o* -r the 
| | cirro-atrati, |. os i Nile. 
| 54 3°] I Cirrus, . | 
| 42 ; 4-9 1 Cirrus, . en | | 
- te eae aes Lo ose: 4 Absent at 3 p.m. | 
40 49 l Cirrus, . ae g, 
38 46 0 0 5 Ww | 
46 | 36 ry) A S.W 
56 | a4 | @ | r ato 
43: 30 | 0 | 0 Fo a to 
Se f 
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Air Shade-Temperature 
Marcu 1865. 
yy Computed 
r 
Pressare Dry-bulb a eeereyeag 
a tering 
Station. __| Wet-bulb. marinein hangs) | 9 Weight of 
App. fro i 
Day. pipe APP. (Minimum.)iRe tater! « cu able foot 
By | By Therma. “| of Air. 
Max. Th.| Min. Th. 
Inches. | ° Fah. | ° Fah. ° Fah. * Fah Grains. 
¢ 6th, O p.m. | 30°21! 68:3 | 68:0 | 526 27 
3 ,, |30°18| 67°83 | 67:2 | 52-0 64:5 26 
7, | 30-24! 642] 634] 535 (15°) | 3g 
9 , | 30-28] 605] 60:1 | 52-0 | 32 
& 7th, 6 am. | 30:33) 56:5 | 56:2 | 50°5 3-4 
7 4, | 30°35] 60:0 | 59:0] 53-2 3-6 
9 ,, |30°39! 65:1) 643] 556 3:7 
O p.m. | 30°35 | 68:1 | 67:9 | 55-1 | 3:2 
Bas | 0°32! 67:2 | 67:0] 546 | 63:3 3:2 
| 7, | 035} 682] 630] 52-6 | (73) | 30 
| 10 ,, | v9! SUS; Bou) 520 | 3-4 
| 
% Sth, | sade ans 545 | 54:0 | 49-6 34 
| 8 4, | 30°35] 5951 590 | 535 3-8 
| 9 4, : 30°35] 622! G2u] 53-8 | 35 
| | 3 | | | 
: | | 
| 10 4, | 30°34) 639 | 635 | 54:3 | | 3-5 | 
j I l 
| le oi al | | ! 
| ll ,, | 30°32 | 64s | t43 1 542 | | 3-4 | 
Orm. | 30-26| 663! 660] 548 | $3 
| i io 68-3 | 686) 541 7 30 | 
2,, 15022] 685) 680! 533 | oo2 {| Gio | 30 : 
| 3 ,, | 30°19] 6831] 68-0) 532 ore 28 | 
| 44, | 3077! 682] 678 | 543 bes SL | 
! @: » |30°717; O74] O71) 53-6 a 30 | 
| 6 ,, 1 30°15! 663 66-0 | 53:8 om 31 | 
7 ,, |30°717' 643! 63-9 | 52-4 a 30 
§ ,, 120171 632 030 | B16 |. if 29 
1 9 ,, 130-18) Gul | 595 | 525 : - a4 | 
i » | 30°18; 59°83 | 595) 53-0 i. oa 3°6 | 
UOth, © 6 Am. | 30°13 ae ia? 49°0 vee ga 
EE AIRONET See, Se ee —— 
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4 


and Moisture. Clouds. 
ie a a 


Computed 


Remarks, 
Weight of | Quan- mle Diree- 
Vapour | tity Quality. : : 
Humidity per tion. 
required to | 0—10. 
relative saturate a our. 
Bat. =100. sora at 
of Air. 
IT | eeeeenneeememed Dnt ae ee a Sc Sr eyes eof Saco uefa 
Grains, 
35 49 0 0 0 0 
35 48 0 ) 2 Ww. 
A brilliant shooting star 
49 3-4 0 2 | Nw. | passed from aw toxe 
tC at 7h. 13m. pom. 
56 2°6 0 2 | N.W. | 
66: 18 0 0 1 N. 
63 | 22 | 9 0 010! 
53 3'2 2 Cirrus, . ; 0; 0 | 
| Cirrus and } Ze 
| 43 43 3 cirro-cumuli, 1 2 | a | 
Cirrus and | 
| - 2 i cirro-cumuli, 2 ee 
| 44) 3°3 0 () ae a ee { 
| 59 2-2 0 0 | 8 baw 
i 
rT) 14 0 0 | 0; 0 ' Tr atcsenCalto and Nile 
| 66 1-9 0 1 Ue aaa 
57 27 0 0 5° OK, | Haze quite blown away. 
i ’ (The sand, which for 
| | | Weeks past has been 
‘ pernanently ribbed 
o4 3°] GQ 0) 10 0 Bl se and Bis is this 
i morning — flattening 
| | ' itself iutua broad ee. 
49 eu ‘ Th | {i ral jauyle, 
. i EK | 
i 
46 38 U 10 | ok, 
38 47 0 8S log r ( ee etcual Scycre gusts 
; '¢ ah Wired. 
38 4°] 0 § No} | | Wind still coming fp 
; por at KUNtS. 
37 4g | 0 lp 4 Cae. winu less 
40 4°5 0 N.1 


i) eoocceco creo 


Distant hitis remarkably 
{ clear. 
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Air Shade-Tomperature 


MaRrcuH 1865. 


Air 
Pressure 
t 


a 
Station. 


Dry-bulb. 


Range Weight of 
and from Self- | Vapour in 
(Minimum).| Registering! cubie foot 
Therms. of Air. 


Hour, App. 
Day. | Solar tiine. 


By By 
Max. Th.|Min. Th. 


Inches. | ° Fah. | ° Fah. ° Fah. Grains. 
9th, | 9am. | 30712} 62:3 | 62-0 3'8 
O p.m. | 30-08 | 715 | 71:3 28 3-0 
3 ,, 13003] 725 | 72:2 | 63°8 3-0 
7 ,, | 30:06{ 69:1 | 686 . (18-9) 2-9 
10 ,, | 30°10] 65:5 | 65-2 es an 3°8 
Q 10th, | 7am. | 3015] 621! 618! 566 | 56-9 4:3 
, {3017] 648 | 645 | 58-1 | - 44 
Op. | 30:15} 71:5] 71-2) 65-9 ca w- | 60 
3 ,, | 30°10] 741] 740) 59-3 | 74:5 66:4 3-7 
7 4, | 80-1L| 71-2] 70°7 | 58-0 a (16:1) 3-7 
10 ,, eu 685 | 68-0 | 576 “ 3'8 
(hh llth, | 7 aM. | 30°17 62:3 | me 52-0 | 60-0 me 3-1 | 
! | | | 
9 ,, | 30°19 63-0 | 675 | 565 |... es 36 | 
O p.m. | 30°13 | 805 | 80:0 | 58° | — fs 3-0 
3 ,, | 30-08 S05 | 802) 585 | 810 | 719 3-0 
7, |30°07| 7541 750) 536 |... (18-2) 2:8 
i 10 ,, | 301] 712, 708; 560 |... - 3:2 
| O am. | 3008) 685 682) 530 | - | 2:8 
| ; 
© 12th,! dam. |} 3006, 73:0: 725) 544 | 65°5 | 28 
| 9 ,, (30-06! 762!) 754) 67-0 | 1 3+] 
| 0... 1 30°00 868 860! GO4 ; 2. ie 27 | 
| 
| 3 5, | 99-97 875 | 871) 601 | 88-0) 155 2-4 
1 6,, | 3007 ae 746 | 620 | (248) 43 
| 9 4, [3017] 675! 674) 588 | 43 
| 10 ,, Fea as 667; 69:0 | 4-4 
| 
(13th, | 6 aM. | 30°23 | 61:2 | 608 | 565 4:4 
7 5, (2024 628 623) 6568 - 4:3 
| 9 ,, | 30°28 66-5 | se 58t | 61-0 a 42 | 
Opm. , 30°24] 7h1) 76] 586 os ne 3:8 
| 4 ,, | 30°16) 7241 723; 586 ja - 37 
| 7 sy | 30-18) 676 | 67-2 | 57:0 | 725 65'8 37 
"10 4. 13048 G50 | 64:8 | 55-0 sd (13°5) 35 
eee cones: See ee 9 | am 
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racic emnmmnners yamine wn rr 
Rater ea ne 
Computed 


Remarks. 


Weight of Abra 
Humt id ity Pie ae Pa Quality. 
relat = 100. saturate a 
Bat. =100. | cubie foot 


in miles Direc- 


per tion. 
hour. 


and Moisture. Clouds. Wind. 


of Air. 
gee eee 7 Sete re 
Grains, 
2 0 0 Smoke haze over Cairo. 
‘ Y) 0 0 
34 5°7 0 | 0 0 0) 
37 49 0 0 0 0 
§3 3°2 0° 0 1 | NR, 
F h Nil 
70 oa 0 0 0 | 0 i vaoy, tops of ‘the hills 
64 : 0 0 0; 0 
71 2°4 0 0 0 | 0 | 
41 5:4 0 0 2 | NE. | 
| 44 47 0 0 0 0 
49 3°8 U 0 0 0 
| | Level h: 
' 49 | 32 | 8 | Cirrns, . 0} 90 ie Nile valley, ill. tore 
| clear, 
48 3:9 8 Cirro-strati, 0 0 
2& 8:1 2 ; Cirrus, . 0 0 Haze quite cleared away. 
28 8:1 1 Cirrus, . ft) 0 
30 67 | O 0 0 | UV 
38 5:2 0 0 Ll | w. 
36 4°8 3 Cirrus, . ] | Ww. ! 
31 GO | ! | Cirrus, oj; o | 
32 6-7 | l Cirrus, . ; Of of 
19 | 104 | 0 0 | 15 3 8 rea a a 
, ; ‘ ae | i$ Sa: -«lrift ceased, at- 
7 1 108 | 2 | Circus, - : IW | 8. (mosphere clear. 
! | ' u 
46 51 | i0 | Sand fog, pe Fw ee from" WW vith 
(sand dri 
57 sl | 8 Haze, . | 5 oN. | 
59 30 | 4 Cirrus, . 2 .f NS 
74 16 3 Cirrus, . 2) N, Hazy horizon, 
68 2'1 2 Cirrus, . 3 x, 
59 3-0 0 0 a 
46 4'5 0 n 3. ON, | 
43 4:9 0 0 5 N. j Absent at 5 poe. 
50 3°7 2 Cirrus, . : x. | 
51 33), 3 | Cirrus, | S| oN, 7 


OT Teast -renpepenpmatisat ear eT nines SSR | 
ON ate ma three. ERB ER IEE = estate - nee. ~ es ee ge a Smee. eremenmmages, 
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Air Shade-Temperature 
Marcy 1865. 
Air 
Pressure 
at 
Station. 
Hour, App. Vapour in 
Day. Solar imo. stering} cubic foot 


By By ; 
Max. Th.|Min. Th. Therms. {| of Air, 


Inches. | ° Fah. {| ° Fah. Grains 
$ 14th, | 7am. | 30-12} 59-7} 59-5 4-0 
9 ,, | 30°14] 66-3 | 66-0 44 
0 P.M. 
3 ,, | 30-08] 71-1] 71-0 5-0 
4 ,, | 30:06] 72:3] 72-0 50 
7 4, | 3008) 7b4 , 710 5-2 
9 eve 697 | 69:3 4:8 
¥ 15th, 7 am. | 30.08 | 67:1 | 66°8 | 43 
» | 30°08 | 72-2 | 720 | 4°] 
Opm. | 30°04) 80:2 | 80:0 43 
ae 29-97 | 84:0 | 83-4 4-0 
7 4 (29°98! 806 | 80-0 42 
10 ,, faa 78-0 | 77°8 a 4-4 
fg 16th, | 7 a.m. | 29-95] 78:2 | 78-0 38° = 45 
9 ,, ' 2946; S11 808 | 62:2 se ses 38 
Ors. /29-91; 93 925] 659]... . | 37 
Pi ; } | 
3 4 | 29-85 94:3 | 94-0 | 66-0 ms es ar 
a Gs, ee 93:6 93:1 | 65-2 5 seh 34 
5 ,, 129-72) 92:01 91-7 | 646 is = 33 | 
7 4, | 29°88] 896 | 892| 65:0 | 96:1 83°5 37 
il ,, |29:90] 88:0] 87:5 | 65-0 vee | (25°38) 3°8 
Q 17th, | Gam. | 29°97] 745 | 740] 625 ' 4°5 | 
7 », |3000} 758 | 752] 63:0 | 73-7 45 | 
8 ,, | 30-04] 7781 77-2) 63:5 Se . 4°4 
9 ,, |30-04] 77-3] 76-7} 640 - 46 | 
10 ,, | 300%; 774) 763 | 646 > 47 
ll ,, $3003} 793 | 79:0} 66-9 ; 4°9 
0 P.M. | 30-02 “94 )] 768 SEO 17 
Ly | 29°99 $02 79°4 64:°2 43 
2 ,, 129-98! 806 | 800 | 645 “ 
' B 4, 129-98! 80-7 | 803 | 65:5 4°7 | 
| ! ; oes 
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Corro-strati 


and nimbus, \ i i sand-drift sinee 10 alse. 


poet 
-_ 
—_ 


Sand haze, mir quite filed with 


SS 
Be ideas ten th Sica ce acetals Sia 


ioe] 
tesa 
pued 
to 
rin 


and Moisture. Clouds. ‘Wind. 
Computed 
: Remarks. 
Weight of | Quan- inwniles Di 
dity) Vapour | tity Quality. ner ph 
mane ty required to| 0~—10. bot ion. 
relati o9,| saturate a 
Sat.=100.) cubic foot 
| of Air. 
Grains, ; 
70 18 1 Cirrus, . : 5 N, Haze over Nile valley. 
j Sand in plain now rib- 
| 62 | 2-9 } Cirrns, . . 5 Inwow. {3 bed ue fecuen trans- 
| Verse to the N.W, 
| 7 '( Absent in the interior 
| oe | ‘ | | t i igi 
a : |}¢ Rain in Cairo; wine 
| 60 | 3:3 5 at a. ( 9 | oO i< towarda BF. of 8, a few 
| | and nunbus, |} ( drops fell in the desert. 
: §6 ; 386 7 Cirro-strati, . 0 | 0 | 
| 62 | 32 | 9 | Cirrostrati, . ( 0 | 0 | 
; 69 | 2&2 | 9 Cirro-strati, oO | O° 
g ‘i | Low level haze on Nile 
{ : : | ' pois : iq Valley ; hill tops clear. 
; ) | Py _Irrus, 
_ 39 | 6°8 1 Cirrus, . 0 |; OF 
(32! sa | 7 | Cir, . 2 | 0 7 0 | 
/ 37 7-0 | 3 Cirrus, , 0° a! 
| 42 6-9 | 4 Cirru euniili: 0 | 0 | 
| 44 5'8 | 8 Cirro-cumuh, 0 | 0 
) | 
{ | { 
| 
| | 
| | 
| 
| 


| 
; | < sand, 
91 13-2 10 Sand haze, 15 , r Saud-drift, inereasing m 
- 49 12-4 1:10 Sand haze, a lee, GE a ny: 
| 18 132 10 Saud have, .  . 10 Ios, | 
| 26 109 3, Haze, . a ae) ae 
| 27 | 102 | 10°] Haze, 5s, 
| 
| 48 48 4 Haze, 5 Ww. | 
47 51 2 Cirrus and haze, a 
| 44 5-9 4 Cirrusand haze, { 9 $ | Nw. | 
46 5°5 7 Cirrus and haze, ; 2 | XN. | 
48 5-4 10 Haze. 2 } ox | 
45 6-0 7 Cirrus and | aze Se op aN os 
43 6°1 7 Cirrus and laze, 2 N. | 
39 6°7 7 Cirrus and haze, | 3 LNW. 
uo 6°8 9 Jirrus and have, | 8 | NW. 
: 6-5 10 Haze, . 5 iNw 
ee cate eemeenagss septa niseemige seiain = ny ek wremmmpbpe arcmin cn a Seren einen ah eae atm anne ei 
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aa 
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Alr Shade-Temperature 
Marcu 1865. 
re Computed 
r 

Pr assure Dry-bulb. Self-Rogis- pin wag - 

Station tering | and (Daily 
: Wet-bulb,} Maximum Range)” Weight of 
D Hour, App. (Minturn). from Vapour in 
ay. Solar time. By By ~ stering; cubic fodt 

Max. Th.|Min. Th. erma, | of air. 


Inches. | ° Fah. * Fah. ° Fah. 


o17th, | 4pm. | 30:00] 80-0 | 79:5 | 65-7 75-0 4:8 
5 , |30°03] 776] 771 | 646 (12°3) 4°7 
6 , | 3006! 76:0] 75:5 | 63:8 _ 4-7 
Tt és hs ae us ane a 
8 ,, | 3012] 736] 73:2] 600 3:9 
9 ,, | 30°12] 72:3] 72:0 | 69-2 3-8 
‘10 ,, | 30°13} 71:0] 70:8] 586 3:8 
ll ,, | 30°12! 703 | 69-8 | 58-2 3°8 

h l8th, | 7am. 130-20] 65:3 | 65-0] 5771 64-0 | 46) 
gy ,, | 30:23] 701] 70-0] 69-9 a | 4-3 
Opm. | 30°19) 73:2] 73-0 GU'1 4-0 


3 ,, | 30°15) 746 
7 4, | 30°18] 68-0 


| 
2 19th,} 8 a.m. | 30°22) 67:9 
9 ,, | 30-22) 692 
O P.M. | 30°18] 70°3 
3 4, ; 30-13] 71-4 
= 0 67-0 
| 9 ., | 30-21) 685 
¢ 20th, | 6 A.M. | 30°23} 61-2 | 
9 ,, | 30-32] 63-0 


t 
pr rt ee on ete me ee oe at EARNS ar eee 


OpM. | 30°27 | 703 
3 ” 30°24 71:2 
7 4» '30-291 65-8 
9 ,, | 30°33"| 64:0 


A Qist, | 6am. | 3035) 575 
qo: oe 60:5 


8 ,, | 30°27 62:3 
9 ,, | 30°38) 65° 
| 30°36 67:3 

ll ,, | 30°34! 69-1 
0 p.m. | 30:30! 70-2 
lL ,, 30-29] 718 
| 2 sy | S027 | 733 | 


2 A OAR G. Le ia tu, ah Neng 
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and Moisture. 


Computed 


Remarks, 
Weight of | Quan- 
Vapour tity 


Quality. 


Humidity. 


relative | scturate a 
£=100.! oubie foot 


of Afr. 
Se ND sn 
Graina, 

43 6°2 Haze, 

48 5°5 Haze, ; 

48 5-0 Girranana haze, A few drops of rain. 

44 5-0 Cirro-strati, . 2 

45 48 Cirro-strati, 2 

46 45 Cirro-strati, 2 

47 4°3 Cirro-strati, 3 

58 2:9 Haze, . 0 Peale haze over Nile 

52 3'8 0 2 . 

45 49 0 3 

38 58 0 = 

45 4°) 0 4 

7 = i ae : Haze on horizon. 

46 4°3 5 Cirro-strati, 3 

4] 45 3 Cirro-strati, 2 

48 3°3 0) 0 l 

61 2:6 ( 0 2 

64 22 0 0 0 0 

51 36 | oO 0 0! 4 

461 43 | y 0 2 | x. 

45 45 0 0 | 3 | NLE. 

52 3°5 ; 0 0 01 0 

53 3:1 | 0 0 3 eX, F 

68 16 0 i NE. \ ee over iho line of the 

Lie’, 
62 2-9 0 N.E. ‘eee all along the east 
1OTIZ0N, 

64 2:3 0 N.E. 

54 3°] 0 I NLR 

47 3:9 0 | wm 

46 4:3 0 | NE. 

45 45 0 N.E 

39 5-2 0 N.E 

37 56 0 NLR. | 

ee cctinms hee o + esepmetrrenthntan tr opePanpvapaseeenandantisteeaestis 
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Marci 1865. 
| po 
Day. Bolte. 
§ lst, 3 P.M. 
4 5, 
5 55 
6 99 
(or 
8 5, 
9; 
10 ,, 
8 22d, 8 A.M. 
9 ,, 
0 P.M. 
a 9 
}y23d, | 7am 
. eG 
O Pini 
3 99 
| 9 2th, 7AM. 
9 os, 
0 5, 
a. Bs 
(iy 
9 93 
hb 25th, 7 AM. 
9 ,, 
Q P.M. 
3.5 ,, 
7 oa 
2 99 
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Air Shade-Temperature 


Computad 
Dry-bulb. Mean Tem. 
y Self-Regis- perature 


at tering 
Station. Wet-bulb.| Maxiinum gavel Woight of 
‘ ; 


ee d from Self- Vapour ¢ 
(Minimum. )| Repistering| cubic foot 
erms, of Air. 


Air 
‘Pressuro| 


By By 
Max. Th. Min. Th. 


Inches, ° Fah. ° Fah. * Fah. > Fah. * Fah. 
30°25 73:0 725 57-0 

30°24 732 728 565 i 
30:24 735 73:1 561 74:0 63:9 
30°27 71:3 710-546 (20:2) 
30:27. 697 69:3 56:8 

30°28 67-4 67:2 555 

30:30 645 643 563 

30°31 63:3 63:0 56-2 

30°24 599 59:5) 546 61:0 
30:23. 64:1 63'8 
30:27. 740 73°71 
'30'L1 «80-1 795 | 
l3007 7401 735} 635 806 68°8 
13006 69:0 68:5 | 60-2 (23-6) 


ne OE es ee eee 
an | 
Ses) 
mJ 


29°96 68:1 67°8 53°6 63:°0 


}2996° 784 | 780 566 


29:94: 915 916 616 
29°65 | 925 O18 615 


29-:S2° | 84:5 840 61°6 | g0-4 | 3:4 
29:59! 808 806 600 (24°2) 33 
| 

29:90 #4 770 567 736 ~ 28 
29-93 855 85:0  b01 ay 3) 
29-92 STS $74 63:1 us va 3:3 
29°59 $78 872 653 a we fC 
3042 750 746. 63-2 ~~ ae | 4] 
30-083 714 708] 63-2 89-4 7998 | bl 

/ (21-1) 

30:05 65°5 648] 59-4 (63-0) ee 47 
30:07. 69:1 69:0] 60:1 oon ii 4-4 
30:07 758 755 | 6071 ee ee ee ee 
29°99 77:1 7671 59-0 ~ | ie 34 
20-02; 707 702] 686 77°8 {0-7 3°8 
$0-06 1 67-5 oT0 | 56-2 | (14°2) 3°6 


mee CRE NET COS, -1 Se LO 


SECT, IV.] 
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fe Se yn rae mn me eh. 


and Molsture. 


Computed 


Weight of | Quan- 
Vapour 


Humidity 0—1i0. 
tive reguired to 
ae 100. paneer 
of Air. 
Grains, 
5°5 0 
57 2 
5°9 3 
5°5 9 
4:4 5 
4:0 0 
2'8 2 
2:4 3 
1°8 l 
2°7 l 
5:3 tt) 
5°4 0 
4:2 2 
3°3 6 
46 | 1 
| 
76 | 0 | 
130 | 9 | 
13: | a 
9-2 4 | 
79 | 3 | 
| | 
73 5 0 | 
0 | 9 | 
105 {| O 
10 | 0 | 
4:7 | 0 
3/2 | 
22 2 
3°4 8 
59 10 
66 10 
4°4 10 
3°8 10 
tn 


tity 


Clouds. 


Quality. 


a Rg eee eg on 


LY) 
Cirrus, . 
Cirrus, . 
Cirro-strati, 
Cirrus, . 

U 
Cirrus, . 
Cirrus, . 


Cirrus, . 
. 
Cirrus, . 
0 
U 
Cirrus, 
Cirrus, . 


Cirrus, . 


0 


Cirrus, . 
Cirrus, . 
Cirrus, . 
Cirrus, 


Cirrus, . 


Cirrus, . 
Cirrus, . 
Haze, 
Haze, 
Haze, 
Haze, 


Wind. 
Velocity Remarks, 
in miles} Direc- 
per tion. 
hour. 
a 
9 N.E. 
10 N.E. 
10 N.E. 
6 N.W. | Query wind's directign, 
6 NE. 
6 N.E. 
6 N.E, 
6 N.E, 
0 weg, | { [faze over the line of the 
5 . : : Nile, 
aa l a Ee. 
3 | ONE. 
3 ij N.E, 
2 NVE. 
0 | 0 
Haze over the line of the 
QO | U Nile; hill-tops remus -k- 
| ably clear. 
2 | ow. 
g | way {1 Sand-drift, and sand haze 
| s.W. t in the distance like mist. 
Po oy! ag | Saud-drift abating. 
V] ' OU 
0} 0 
() | 0 Hazeon the horizon. 
vn 1 A 
1 eee ) Haze all round, bat ciear 
. » s Payee. 
10 | Ne ¢ at the Pyranads. 
120 | x.w 
7OINWw 
| 
s) | r 
~ | NE Dense haze. 
12 N.E, 
1 | N.E. 
o' | NE | sand trity 
a | NE. 
LS N.E 
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Marcy 1865. 
Pret re] Dry-bulb. 
at 
Station. 
Hour, App. 
Day. | Solar time. By By 
Max. Th./ Min. Th. 
Inches. | ° Fah. | ° Fah, 
© 26th,| Sam. | 29:99] 65-4 | 64:9 
@ ,, | 30°02| 69°38 | 69:2 
Ov.m. | 29:98} 751] 74:8 
3 ,, | 29°97) 76:8 |} 76:3 
a as 30°01} 72:4 | 72-0 
(27th, | Sam. | 30-18} 64:0} 63:5 
9 ,, 30°18; 66°6 | 66°2 
Op. | 30°16) 76-4 | 76:0 
B55 30°12; 794; 79°0 
7 4, |30°16| 728 | 72-4 
& 28th, Jam, , 30°26) 61:5 1 61:0 
9 ,, 30°28} 656 | 65:2 
Opv.m. | 30°20] 714 | 71-0 
o 645 aoe 742 ) 73:9 
Y 29th, | 7am. 30-19) 605 | 60-0 
9 ,, , 30°17] 66°51 C6-U 
opm. | 30°13 | 74°3 | 74:0 
Bo. <5 30°04 | 792] 790 
7, | 38005] 74:3 | 73:8 
9 , {3009] 716] 71:1 
Vf 30th, | 7 a.m. | 30°06] 67°5 | 67:0 
opm. | 30-08} 82:3 | 81-5 
3 , |30°03; 83:3 | 82°8 
7 ,, | 30°12) 725 } 72:2 
9 3ist, 6 A.M. - 013 | 65:1 64°8 
7 4, Fe SOL) 661 | 65 
Spa ates oe tS oe ee 


(56°35) 


[SEOT. Iv, 


Alr Shade-Temperatare 


Weight of 


- | Vapour in 


cuble foot 
Air. 


SECT. IV.] AT EAST TOMBS. 947 


and Moisture. Clouds. Wind. 
Computed 
Remarks. 
4 Velocity 
rumtaty] vapor, | ee | Qualty. | Here. 
elative hs heb 4 : hour. 
at.=100! cubic foot 
of Afr. 
Grains Nim! 4 
; imbus an 
os as cirro-cumuli, 10 [Raw 
59 32 9 Cirro-strati, . 10 inn.w. 
Nimbus and 
pe 45 ° cirro-cumuli, Oe 
44 5°65 0 0 7 N. 
54 3°9 0 0 5 N, 
68 20 9 Cirro-strati, . 0 0 Lae ne a villas. 
67 2:4 3 Cirro-strati, 2 N. a eee ee 
37 6°1 ) 0 15 | Nx. 
29 76 0 0 20 | NE, 
39 5°3 0 0 8 IN.N.W, 
Light 1 i round, 
64 2-2 v0 0 0 0 } int lua onsite: Py. 
. iid bill, 
59 2°& 2 Cirro-cumuli, . 2 | N.E 
45 46 4) Q 0 0 
34 6-1 0 ty) 2 N.E. 
43 4°8 0 0 0 0 
64 a | , 68 Cirrus WY 0 | le haze over Nile 
: zi eS Valley. 
53 34 ; 2 Cirro-strati, . 4 | N.E. ” 
35 60 | 6 Cirrus, . 3 | NE 
25 79 8 Cirru-strati, 2 E 
36 59 | 8 Cirrus, . 4 w. 
88 | 53 | 0 0 5 | w. 
39 4°5 8 Cirro-strati, . oly 
eve one se cae aa ee Absent at the Pyramid. 
34 77 8 Cirro-strati, . | 0 0 
33 8-2 6 Cirro-strati, 0 0 
5 : Cirrus and be 
? ae cirro-atrti, a 
"4 : Nimbus ard i 
18 10 cirro-stratl, | 4 | NE 
"4 Nimbus and Q ee 
av ~ cirro-strati, oF Meer 
Den ee AS ales EE a, cis et cetemar nenernnieeh eae RRR 
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Air Shade-Temperature 


Marcn 1865. 
Computed 


Air es 
Pioasuie Dry-bulb. 


Self-Regis- 

at tering y 

Station. Wot-bulb. Maximum Range) Weight of 

Hour, App. a from Self: | Vapour in 

Day. | solartime By By (Minimum). Registering cuble foot 
Max. Th./Min. Th. erms. | Of Air. 


ee 


Inches. | ° Fah. | ° Fah. ° Fah. 


9 3let, | Sam. 130-15] 67:1 | 666] 62-0 5-3 
9 ,, |30°1G| 688 | 68-4] 62-6 5-3 
10 ,, | 3016] 71:6] 71:2 | 63°5 5-2 
11 ,, | 30-14} 724] 71:8 | 635 ae 5:1 
Ov. | 30°12] 743) 73:3) 63° 4-7 
1 ,, | 30-10 753 | "4:91 63'5 ; 4-7 
2, [30-10) 746 | 742] 62°8 4-6 
3 ,, |3004) 752) 750] GL 4() 
4 ,, | 30-08 m2 733 | 60-0 3-9 
5 ,, |30°08| 729; 726] 6071 4:0 
6 ,, |3007] 7L4] 710] 596 694 4:0 
7, {30-08| 703] 700! 57-6 (128) | 36 
8 ,, |30-09| 69:3 | 6y0 | 585 40 
APRIL 
h Ist, | 7 Am. | 30-01! 643 | 640] 591 | (62-0) at 4:8 
co 
{ 
| 


3 ,, | 30°24) 72-4 
Te (3026! 68-2 
{ ' 


| 9 , ae 69-0 | 68:3} 61-2 $2 4:8 

| si | 44 | 
7 , |29°97] 7301 7241 G40 | 85-2 74-4 | 5:1 | 
9 , {3002} 710] 706] 625 ak | 49 | 

% 2d, | Sam. | 30-21; 701} 69:7} 61-2 | (65-4) A 4:6 | 
9 ,, 40-23 | 7121 70-41 60-0 7 4-2 
Op. | 30-24; 723] 71-7 1 576 ia 35 
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and Moisture. Clouds, Wind, 
Computed 
Remarks 
Velocity] ‘ 
Weight of Quan- Roost d ae 
Vapour tity Quality. ig ved 
required to 0—10. Four on. 
saturate a 
cubic foot 
of Air. 
Grains. 
2-0 Nimbus and : 
cirro-strati, ais 
2°4 9 Cirro-strati, . 10 soNAE. 
32 9 Cirro-strati, . 12s. 
3°5 8 Cirro-strati, . 7 N.E. 
4°5 9 Cirro-strati, . 8 NE, 
4'8 10 Cirro-strati, . 15 N.E. 
4:7 9 Cirro-strati, . 15 NE. 
5:4 9 Cirro-strati, . 20 N.E. 
2 Cirrus and 
53 cirro-strati, 18 NE. 
Cirrus and ; 
47 virro-strati, 2000 ONE 
Cirrus and ‘ _ oe, 
4:3 cirro-strati, 12) oN, ~~ Clouds moving from 8.w. 
4-4 7 Cirro-ciuunull, 10 N.E. 
3°y 10 Cirro-strati, 10 oN. 
: ( Cirrus and 
1" ) cirro-strati, ee 
Cirro-cumull 
30 and cirro- 
atrati, 
Cirro-cumult 
6°9 aud cirro- 
strat, 
8:5 Cirro-cumuli, S 
a“, Cirrus and } 
ot cirro-cumuli, § 7 
3°4 Cirrus, . : 5 
34 eee ADs TE 
cirro-cumnii, 
4:2 8 Cirro-strati, . 1200 N.W.)) Whirls of sand-drift, 
6-1 10 Cirro-stri‘i, . 2 W. 
53 4 ‘irro-strati, . 0 U 
‘c 
4-4 Cirrus and 4 se 
cirro-cumuli, 
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Air Shade-Temperature 
Aprit 1865. 
Alr -bulb. : 
Pressure Bey Self-Regis- meratuce 
at tering | and (Daily 
Station. Wet-bulb. estan 
Hour, App. an from 
Day. Solar time. By By ano) ; oi 
Max. Th./Min. Th. 
Inches. | ° Fah. | ° Fah, | ° Fah. ° Fal. 
© 2d, 8 p.m. | 30°32} 66:2 | 65°7 §4°6 


( 3d, 8 a.m. | 30°42] 65:4 | 65:0 | 84:1 | (60-0) 
9 ,, |30-44/ 700] 694] 565 |... 
Or. | 3043] 725] 722] 556 
3 ,, | 30-48! 7301 726 | 566 


9 | |30-471 660 | 653) 570 | 73-4 
s4th, | 74.0. |30-49] 63:0] 625 | 65-8 | (58-0) 
9 ,, |3050| 662] 653] 564]... 


0 p.m. | 30°47 1 69°7 | 69°35 | 566 wae 
3, | 30-40) 716] Tl4] 57-6 one 


O5th, | Sam. | 30-45! 618] 61-41 636 | (54-0) 


9 ,, |3046| 644] 640! 64:3 

Orm. | 30-41] 694] 69:0! 668 

3 , |30°31] 720] 716) 58-0 — 
| 66-7 | 663 | 57-2 72:0 


yy 6th, 7am. | 30°38} 61°6 | 61:2; 54:1 (566) 
644} 640] 546 as 
704; 700 | 66:9 oi 
73°0 | 726 | 576 735 


1 6441 630| 548 


1°.) 
ise) 
S 
oo 
or 
= er ee RNa iS E o 
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and Moisture. 


Computed 


Remarks. 


Velocity 
Weight of Quan- in miles} Direc- 
Humidity Va Pax y tere per. | Hom 
tative | Tet to 10. hour. 


a 


The chief consequences 
of the rise of the baro- 
meter,which wight have 
been marked in other 
countries by a cessation 
of rain, have developed 


: themselves hers in an 
increase of the wet and 
dry bulbs’ difference, 
and an increases of the 
transparency of the 
air, ad ae of 

47 36 3 Cirrus, 9 wy, solar jllumination. 
42 46 2 Cirrus, . 4 Ww. 
u4 56 3 Cirrus, . 2 W. 
36 56 5 Cirrus, . 5 Ww. 
er ee #s eas oat Bais Absent at the sid. 
56 | 31 | 3 | Cirrus, . ~ | 10 | new, |{ Cirrus and a halo round 
62 2:5 0 0 l N valley haze over Nile 
53 "3 7 Cumulus, : 12 |EN.E 
44 45 ] Cumulus, ; 15 | ENE 
42 49 3 Cirrus, . 7 . NE 
Between 5 and 6 o'clock 
J pe Pe te ed res 
. 4 . 6 afall of snow ina 
a6 £0 1 Cirrus, . : aa al strong wind, went past 
{ from N. to 8 
57 26 1 Cirrus, . ‘ 6 | NE 
61 3°3 2 Cirrus, ; 12 | NE. 
45 4-4 g Cirrus, . 16 | NE. 
: A few locusts saci. ie 
42 49 l Cirrus, . ‘ 7 | NE | variously frou 1 
P.M. 
55 3°3 0 0 12 N. 
Cirro-strati 
60 24 8 and cirro- 2 N. 
cum, , 
52 32 8 Cirro. cur: uli, iQ | oN. 
43 47 0 0 10 N. 
39 . I 
i 0 0 5 - ee ue the second 
een see eo oce i ave gd mid. . 
BB | 32 | 2 | Cirro-steati, . | 4 | » poo 
J 
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Air Shade-Temporature 
APRIL 1865. 
“i Computed 
Tr 
Prossure|  Dry-bulb Self-Rogis- gehen " 
a tering | and (Daily 
Btation.| | Wet-bullb. ene pe Range) | Weight of 
an f-| Vv 
Day. Souctne By By (Minimum). Registering cullte foot 
Max. Th. Min. Th. erms, | of Afr. 
Inches Fah ° Fah ° Fah ° Fah ° Fah. Gratns 
2 7th, 7 a.m. | 30°30] 63-4 | 63:0 | 58:1 | (59-5) a 4 
9 ,, 30°32 | 68:0 | 67°6 59:2 oe aK 4°3 
Op.m. | 30°27| 726 | 72:2) 58°6 sa a 3°7 
s 30°19 | 79:1 | 788 58°6 she a9 3°] 
” | 30-26| 663 | 660 | sos | 792 | 669 | 60 
(14:6) 
A.M. | 30°22} 65:3 ; 65:0 57°6 (59°8) Sat 42 
Xs 30°22} 69°8 | 69°3 58:1 ag Sek 3°8 
M. | 3017] 740] 734] 565]  .., ee 3:1 | 
- 30:12; 74:9 | 74°6 56:1 a ee 29 
a 30°12 | 69°8 | 69:5 55:6 15°3 67:0 32 : 
(16°7) 
w. | 30°26] 624 | 62:0] 58-1 | (57:5) * a7 | 
: 30°25 | 643 | 64:0 57°6 - ve 4°3 
M. | 30°20; 69°0 | 68°5 55'3 o <a 3'°3 
, 30°16 | 718; 715 54'°6 is aa 28 
, |80-25| 645 | 630} 530 | 718 | 643 3-2 
(150) 
7 AM. | 30°31 | 62:2 | 61°9 566 (56°0) Maa 4°3 
5, | 2ue3)! 635-0 | 64:3 | 53-2 a 3:1 
O p.m, |30-29| 681! 678] 54-6 - 3:1 
» {| 30°22! 703 | 70°0 §4°6 72:3 64:4 30 =| 
| (15-8) 
99 eee ! eve me 
7 A M eee I een oe a 
O pst. | 30°23 | m4] 70] 576 ne 3°5 
| 
» | dQ°17 | 71-0 | 70°3 60°6 nak Sa, 4°3 
» | 30°20} 66:3 | 65-4] 68-7 bs ee ce 
7 AM. be 311 63-4 | 62:5 | 665 | (57:4) on 41 
yy | 30: 351 67:31 6701 67-6 aes bh 40 
0 vis. | 30°33, 706 | 702} 58-6 - 39 
{ : 


SECT. IV.] AT EAST TOMBS, 253 


and Moisture. 


Computed 


Remarks. 


Velocit 
Melons of oan Qualit facies Diree- 
; apour ity y. free 
Humidity pequlved tb 0—10. eat tion. 
elative | saturate a 
Bat.= 106.) cunie foot 
of Air. 
Grains, 
71 19 0 0 0 | Haze over Nile valley. 
57 3°2 Cumulus, ; 0 0 
5-0 : | 
75 


0 
4 
43 0 0 0 0 
29 0 0 N, 
He! Ss hs ead Absent at the Great 
7] 2} 0 0 0 0 | Pyramid. 
60 27 0 0 0 0 
43 4°1 0 0 0 () 
34 60 0 0 0 0 
31 6°4 2 Cirrus, . 0 0 
40 47 0 0 7 | NE 
76 16 ] Cirrus, . ; 2°] NE. 
4 2:3 5 Cirrus, . ; 6 N.E. 
42 4°9 l Cirrus, . 8 NE 
34 5-6 1 Cirrus, . 3 N.E 
46 3°6 0 | () 10 | NE 
| | “Whirlwinds of sand fre- 
69 | 20 | 0 | i 0 | a [{ NRetwinds of a fe 
45 3° 5 + Cumulus, 2 | NUE. othe Silevalley 
42 | 44 | 4 | Cumuus, | | 2 Ie 
37 5°] | 6 Cumulus, ; | 3 N.E. 
yoctart at dopo. to spend 
aie asad | |, the night on the top of 
( the Great Pyramid. 
1 ( Thermometer cn tie top 
toe ves | ‘a of the Great: Pyramid 
| | at the lowest, 49°. 


( Began to deseend the 
, .: ae es “\) 1 Great Pyramid ata acy. 
42 48 5 Cumulus, : 0 0 sa 
, Min. Ther. not set at 
; East Tombs, but found 


? : : ; Ab 56°, temperature had 
52 ; 40 8 Cumulus, ONE A at een lene tens 
A liftle rain fell be- 
62 | 2:7 8 Cumvlus ind 9 0 L tween 6 and 7 P.M, 
ninbuas, 
63 2°4 0 Q 4 () 
53 3°4 2 Cumulus, | 0 0 
47 4:3 6 | Cumulus, | 0 " 
ee ree . mm oe ee se AO Oe er + ER tenis EE eae 0 
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Air Shade-Temperature 
APRIL 1865. 
Computed 
Pressure Dry-bulb teeter 
a 
Station. Wet-bulb.| Maximum 
Hour, App. and rg Vapour on 
Day. {Solar time. By By stering| cubic foo 
Max. Th.| Min. Th. of Air. 
Inches. | ° Fah. | ° Fah. ° Fah. 
% 12th, 3PM. / 30°31] 7151 711 57°4 
1-43 30°35 | 67°6 | 67:2 56°1 
YU 13th,| 7 am. | 30-47) 64:0] 63:5 | 56°6 
9 ,, | 30°48] 67:3 | 67:0] 57:6 
Oem. | 30°45; 705} 70:0 56°6 
3 4, 30°39} 715 | 71:3 66'1 
8 ,, | 30°40] 68:0 | 67:5] 67:0 
De cas 30°45 | 65°0 | 64°35 64:3 
2 14th, 6 a.m. | 30°45!) 58:2 | 67°65 62-0 
7 , | 30°46; 605 | 600] 64:1 
8 ,, | 30°46! 63:7 | 63:0 | 65:2 
9” 130-45] 661 | 65-6] 55°6 
10 ,, |30°44| 681 | 67°83 | 66:4 
ll ,, | 30°43] 694; 690] 56°6 
Op.m. , 30:39] 714 {[ 71:0 67:1 
b =gs 30°36 Be 72:0 68°6 
2 ,, |30:34| 733 | 730] 668 
3, | 30°31} 73:01 7231 66:5 
 ,, 130°30, 7261 72:0! 65:8 
5 4 3029 721 | 718 | 55:6 
6 ,, 30°32 | 70°31! 70°0 57:1 
ar bee 68:0 | 67:5 | 585 
8 ,, |30°37| 658 | 6541 57°6 
9 ,, | 30°38! 646 | 6421 68:0 
h 15th, | 7 a.m. | 30°37 | 63:3 | 63:0 | 67°6 
9 , |30°37;| 68.0) 67:41 576 
Op. | 30°32! 7401 73°61 68:0 
3, |380:27) 760) 75:51) 6589 
7 » | 30°30} 68:0 | 67:3} 69:2 
9 ,, |} 30°35] 66°5 | 66:0} 67:5 
@ 16th,} 8 a.m. | 30°37] 66:0 66°4 58°5 
9 ,, | 30°38 671 | 66°38 | 596 
| Opm. | 30°33) 73:6 | 73:2) 606 
| : _ 303 760 | 7ad | 586 


1» | 30°30) 71-0] 705] 590 
| : 


ee ETL T LS LION! LOTTIE: 6 os Eg: me ne eT 
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and Moisture. 
Computed 
Weight of preg 
aay alate ok 
ela 
Sak =100. sat 
of Air. 
Grains. 

41 4'9 7 
48 3°9 4 
61 2°5 0) 
53 3°4 2 
42 48 l 
37 6:2 l 
49 38 l 

| 49 &°4 3 
56 19 4 
64 2°1 2 
57 28 4 
49 3°5 3 
47 4:0 5 
45 4-4 2 
40 60 2 
43 5:0 1 
36 5°] 2 
36 5:6 5 
34 66 1 
35 5:5 1 
44 46 2 
54 33 (0) 
58 2°9 () 
65 2:3 (' 
69 2:0 0 
51 3°6 0 
37 57 0 
36 6:2 5 
§] 32 0 
56 3°2 0 
62 2°6 6 
62 28 6 
46 49 4 
35 6:3 2 
4] 4°4 5 


AT EAST TOMBS. 


Clouds. 


Quality. 


Cumulus, 
Cirro-strati, 


0 
Cumulus, 
Cumulus, 
Cumulus, 
Cirrus, . 
Cirrus, . 


Cirro-strati, 
Cirro-strati, 
Cirrus, . 

Cirrus, 
Cirrus, . 
Cirrus, . 
Cirrus, . 
Cirrus, . 
Cirrus, 
Cirrus, 
Cirrus, . 
Cirrus, . 
Cirrus, 


“e e 
) 


Coo coo. 


Cumulus, 


oO 


Cirro-strati, 
umulus, 
Cumulua, 
Cirrus, . 
Cumulus, 


Wind. 
Velocity 
in miles Direc- 
per tion. 
hour, 
0 0 
2 N, 
0 0 
2 8, 
l N, 
8 N, 
10 N.E. 
7 N.E. 
tl oN. 
5 N.E. 
4 N.E. 
5 N.E, 
7 N, 
7 N. 
9 N. 
12 N. 
12 N. 
12 N. 
15 N. 
15 N. 
20 N. 
10 N. 
10 N. 
10 
0 
7 
4 
2 
f 
3 
0 0 
0 0 
0 0 
2 N 
12 


j 


Remarks. 


255 


Light haze on the hori 
' gon; very lovely effect. 


Hage over Nile valley. 


Hazo over Nile valley. 


256. 
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Air 
Pressure} 


a 
Station. 


Aprit 1865, 
Your, App. 
Day. Solar time. 


@ 17th, 


| 18th, 


'§ 19th, 


| Uf 20th, 


9 21st, 


Inches. 
74.M. 30°34 
ss — 30°33 
Op.m. 30:28 
oe 30°21 
7 ,, 30°20 
8 ,, 30°22 
6 aM. 30:22 
Iepm 30°21 
3 5; 30°15 
8 ,, 302A 
7am. 30-36 | 
9 ,, | 30°38 | 
0 ,, | 80°35 | 
| 30°28 | 
, 80°33 | 
10 ,, | ay a7, 
6 ALM, | u' 36 | 
Ox.M. |} 30°33 
3 ,, | 30°26) 
| 30°31 | 
6 AM. | 30°34 | 
7 4, ; 30°34 5 
8 ,, | 30°33 
a. | 30°33 | 
10 ,, } 30-33 
ll, | 30-29 
) P.M. | 3()°27 
LS 45 30°25 
2 ,, 30°23 
2 er 32) 
4 ,, 3f) 2} 
5 ,, 80-21 
6 ,, 30 ‘24 


Dry-bulb. 


° Fah. 
65'd 
688 
74:0 
75°8 
72°6 
70-0 


60:2 


743 
16°5 
"0-0 


65'1 
68:0 
741 
T3°4 
70-6 
670 


61:5 
690) 
72:4 
72:0 


667 


550 
60:0 
62:5 
5°] 
67:1 
684 
70-0 
7) °4 
716 
71-4 
715 
iio 
69:8 


By By 
Max. Th. Min. Th. 


° Fah. 
65-0 
68°3 
73°5 
Tod 
i22 
69°5 


59d 


737 
760 
69°F 


64°8 
67°5 
73°5 
79°0 
19°2 
66°65 


613 
O° 
22-0 
"17 
66-4 


57:3 
59-5 
62-0 
64°8 
65'8 
67°6 
69°5 
71-0 
71-2 
709 
70-8 
job 
69:1 


Wet-bulb. Maximum = Range 
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Air Shade-Temperature 
Computed 
Mean Tem-: 
Self-Regis- perature | 
tering and (Daily | 


) Weight of 

and from Self- Vapour in 

(Minimum) Rogistering| cubic foo! 
Therms. of Air. 


78:8 
(59-0) 


68-6 
(15'9) 


766 


(62-5) 


BO.» 
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and Moisture. 


Computed 


Weight of Quan- 


Humidity, Mh as to 0—10. 
relative saturate a 
‘sit. =100 Cubic foot 


apour 


of Air. 
Grains. 
59 2: 
48 3°9 
33 6:1 
31 6:5 
42 5:0 
46 4:4 
72 16 
39 5:7 
3l 6:9 
48 4°] 
60 2-4 
6U 30 
43 f-2 
32 6°5 
A4 46 
70 g 
50 39 
38 o3 
38 aus 
52 i a) 
61 a 
58 “8 
Sk 3:1 
45 3°8 
42 4°3 
39 46 
37 50 
36 5-3 
38 53 
42 4:9 
42 4°9 
36 Be 
39 48 
VOL. Il, 


tity 
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Clouds. 


Quality. 


Q) 
Q 
0 


Cumnlo-strati, 

Cumulo-strati, 

Cumulo-strati, 
() 

Cirrus, 

Cirrus, 


Cunulo-strati, 
C‘uniula-stratt, 
Cirrus, 

0) 

Y” 


Cirrus, 


Crim Ss me 
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Wind. 
Velocity’ Remarks. 
“n miles} Diree 
per tion. 
hour. 
0 QO Haze on horizon. 
i] 0 
() Q 
ty) () 
() 0 
() Q 


Preparing to start for 
the interior of the Great 
a Pyramid. 


0 ( Returned to East Tombs 


fA 


7A 


PRD PAA LA, 


PAA 
ThE P Rees 


/{ at 11.30 als, 


{ Whirlwinds of sand fre- 
4 quent. 


: 
: 
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Air Shade-Temperature 


APRIL 1865, 
‘omputed 
Dry-bulb. Mean Tem- 
a pea perature 
: e d il 
Station. Wet-bulb, Maximum ge Noe Weight of 
an ° 
Hour, App. inte from Seilf- Vapour in 
Day. | Solar fine By By Minimum). eI stering| bic foot- 
Max, Th.’ Min. Th. erms. of Air. 


Air 
Pressure! 
t 


Inches. °Fah. °Fah.  ° Fah. * Fah. * Fah. Grains. 


Q2Ist, 7.4.) 30-29 67-4 67:0 542 31 
8 ,, | 30°32 655 65:0 542 a 33 
9 ,, 13035 636 628 53:1 on 3:3 
1h 22d, Sam. 3032 646 642 546 (55:5) 3-5 
9 ,, 3034 666 662 546  ... 33 
6PM. 30°23 740 738 56:1 a. 3-0 
30-28 710 704 572 745 65-0 3-5 
, (19:1) , 
© 23d, 7am. 30-28 620 615 560 | 55-4 4] 
9 ,, (3028 Fi6 F12 590]... 3°8 
4pm. 13010 835 828} 620 842 714 3°6 
a | (255) 
(24th, Ga.m.!30-05' 726 722! 596 | (62-0) 39 
9 ,, |3008! 855 850! 686! 37 
OP. (30:06; 885 880) 676... 4-4 
2 ,, :3003] 885 880: 681 890 75% 46 
(27-0) 
g 25th, 8am. | 30-26 672 66:9 586 (62-0) 4-2 
. Gem. | 20:23 756 Tez! 506 cs 37 
| 3, | 3017 790 785; 610 790 102 37 
(92th, Tam. | 30-34!) G45 640) 576 (61-0) 4-3 
9 5, | 80°34, 695 690 590 ies 40 
| 3PM | 30°32; 80:2 800 618 a 37 
9 , 18034) 727 720 610 810 710 43 
| | (20-0) 
‘op 27th, 7am. | 3040! 646 64:1 57:6 | (61-0) 43 
Op.m. (30:36! 770 765 596 —... 35 
9 ,, {3040} 703 700 69:1 80°5 70°38 4° 
| (19.5) 
-9 28th, 7am. | 30-46] 66-1 65° 580 (61-0) 42 


3pm. {30°33 781 77°38 576 30 
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oer 


e 
and Moisture. Clouds. Wind. 
Computed 
‘nas ce geete oa ane 
Weight of Quan- vee - Remarks. 
apour i lles | Direc- 
| Humidity! yeou a to O10. Quality. per on 
relative | saturate a hour. i 
Sut.=100-) cubic foot 
of Air. { 
Grains. | 
42 4°3 3 0 12 : 
“ N.E. 
47 3°6 0 0 12 | NE. 
50 3°3 0 0 10 N.E 
§2 3°3 0 0) 6 N.E. | 
45 3°9 0 0 10 NE. 
33 6'1 4 Cirrus, . ’ 8 |E.N.E. 
42 4°8 5 Cirrus, . . 12 /ENLE. 
67 | 21 | 0 | 0 5 
r#) N.E. ; az i 
46 rer ; | . ; 2 : eed sky, white about 
4 : es ates Ese 
0 8 6 4 | Cirrus, O O Wazy. { 
AB 48 | 0 | 0 0 ey 
2 | 93 | o; 0 of og [Caan MY 
98 | 0 0 | o | 0 | 
Atmospheric light bad. 
33 9°6 | 0 0 | 60 0 | 
57 | 3°1 ] Cirrus, . 4 N.E. | WWaze all about 
38 | Bey | Oo | 4) G wr. tf Atos; heric light itn- 
ae See +e | : ne ors ee | 
j 4 
63 a 0 , 
2 | 8:8 | o bo as 0 O | Haze over Nile valley. | 
ve ue 2 ;, Cirrus, . . | 38 N.E. 
4. 73 | 2 | Cirrus, . ; 4 N.E.) Atmospheric ligh | 
49 ) Ad | O Z | = oe : yspheric light good. | 
{ 
63 9-5 | V | ¢ ; 
35 6°5 - Cirrus, . | : | N.E. | Haze over Nile valley. | 
49 | 41 | 0 ise: 9 | 
1 | 4 | N.E 
60 2: | : 
29 7 . 0 0 2 N.E. | Haze over Nile valley. | 
g 0 0 i w.E, | { Air all day pleasant and 
_ U valmy. 


eae i me et ae ae  EANSPRED 


CYCLE OF A DAY. 


From the hourly observations of the various 
meteorological elements, taken throughout a day, 
generally once a week,—mean representations for 
every hour observed, have been deduced for each 
month; and from such monthly means, the means 
for the whole four months have been obtained and 
inserted in the following table prepared for each 
hour throughout the twenty-four. Some of the 
hours—as those from 11 P.M. to 5 a.M.—have been 
supplied by an interpolating curve prepared from 
the rest of the observations. 

The complete day thus instrumentally described 
at twenty-four equidistant points along its circum- 
fereuce, will represent an average day in Egypt, 
between February and March ; a period at and about 
which many travellers and invalids may desire to 
know the vicissitudes they will have to undergo ; 
or, by referring their own observations there at the 
instant to a normal statement, to ascertain when any 
of the Egyptian meteorological elements are in an 
abnormal condition, and some changes of weather, 
possibly a severe sand-storm, may be looked for. 

N.B.——The incan barometrical height is not to be 
looked on wich much confidence, as the instrument 
employed, expericuced an injury on the return, 
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preventing its due comparison with a standard 


barometer. 


MurroroLocy oF A Mean Day at East Tomss, Pyramip HIL1, purine 
THE MONTHS OF JANUARY, Fesruary, MARCH, AND APRIL (THE HOURS 
rroM 11 P.M. TO 3 A.M. INCLUSIVE, BEING SUPPLIED FROM AN INTERPO- 


LATING CURVE). 


o 
ee: 
f. | ao 
° 5 © 
Hour, ge aa 
3 zt e~ 
bE 
a: 
ee a 
Inches. Inches. ; 
QAM. 30°18 o 1 a8" 
1 ,, 318 © | 585 
170 tur fp 72 
170 +.01 1 52 
4 18 a5'6 
5 20 --.o2 5H 
6 22 = Og yb ae 
7 aS°6 
§ me 61:2 
O55 23 64:0 
10 25 66°2 
il “78 08-0 
0 PM 09-3 
Vt FE 
a ” ‘li | ‘Of 70°3 
3 55 a 207 705 
Seer 
4 ,,{ il | 07 703 
5 ” “il 07 169°} 
6 4, 13 | .o5 | 67°8 
Toy} ‘16 | +.02 | 66-4 
$8 o4,/ 18] 2 64-8 
9 ” "19 | —.or | 63°4 
10 9 "19 — .or | §2°2 
1] ” 19 —.cr | 61'0 
Mean ) | Inches. = 
of 24 30°28 63:4 
hours, 


re 


2s 
3 
+3.6 92°60" 
4-9 ars 
G2 ald 
72 OOO . 
7:8) 40-4 
Br 492 
6.4) HO? 
48 51-9 
+22 33% 
0.6 OfF5 
28 oS 
ae 55°77 
“5-9 | 56°3 
~-6.7 007 
6.4. AGO 
—.1 568 
-- fg 506 
4.41553 
— 30/606 
ae ter | 54°8 
47 
te2ivbtl 
+24 584 


S 
Fl 
a Weight 
Elasti. . °f 
ity of Stheur 
aioe foot of 
air, 
Inches.; Grains. 
{OBL ! 35 
67 “BL 3-4 
25162 30 | 34 
38 | 62 291 33 
14 62 28 | 3-2 
4.0 O'1 28 1 3] 
.6(63 29| 33 
er 07 BL! 35 
tos} 79 BL. 35 
95 82, 35 
-r5 109 31: 34 
—rg 123 Bl: 34 
—as 130. 31> 3-4 
cag Bt 21 B84 
—28|I37 BLE 3-4 
—:¢ [137 31) 3-4 
| 3Li 3-4 
—23 130 31) 3 
-~20 120 82] 35 
ee 32 3°5 
15 100 825 35 
~-og| ST! 82] 35 
3/81 82) 36 
+o4| 76° ‘32 3-6 
oar aaa 


i 
t 


Camputed 


Weight 
of Rela- 


. iv h ‘ 
Papo nity 
ae eras 
rate the 
same. == 00: 
Grains. 
2-2 62 
2°0 62° 
1:9 64: 
1'8 64: 
18 64: 
18 63° 
18 64° 
ay 63° 
2-3 58° 
ol 53° 
3°6 48° 
4°] 45° 
4:7 42: 
4-6 42: 
47. 41° 
4:8 | 42- 
48 : 41: 
4:4: 44: 
40) | 46° 
36 : 48° 
33 51 
29 595 
26 ;, 58 
24 | 60 


— -—,cT te | a ee 


METEOROLOGY OF THE MONTHS. 


In the following table, both the means and ex- 
tremes from all the daily meteorological observations 
are entered for cach month separately, and succes- 
sively, to show the weather history for the time. 

The chief anomaly will then be seen to consist 
in the extra heat and drought of the month of 
March. For heat, the temperature of 96°1° Fahren- 
heit, sufficiently realizes that element ; while for 
drought, the most instructive return to look at, is 
prebably that of ‘the weight of vapour required to 
‘saturate a cubic foot of air,—for such return ex- 
presses so closcly, in its variations, the actual effects 
experienced on the hnman skin. Now in Scotland, 
the mean umount required in the same month of 
March, was 0°5 grain; and in June, the dryest 
month of the whole year, it was 1°1 grain ; but at 
East Tombs, Great Pyramid hill, in March, the 
the mean quantity required there was 3°8 grains ; 
and the maximum quantity, on one special occasion, 
was no less than 13°8 grains. 

Hence there are peculiar effects produced by 
Egyptian heat, on account of its accompanying 
dryness : while even in the element of heat alone, 
it may be interesting to point out, as respecting 
medical climuatoloyry, that the coldest months, or 
January and February, at the Great Pyramid, were 
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3° warmer than the warmest months,—July and 
September of the same year,—proved to be in Scot- 
land. But to enable the reader to judge more 
particularly of the differences between the two 
climates, a table of the Scottish meteorology is 


introduced on page 264. 


East Toms, Lat. 29° 59’ N. 


METEOROLOGICAL ABSTRACT OF EACH MONTH OBSERVED IN 1865. 


| 


Subjects. 
——--| Jan. Feb. | March. 
General. Particular. 
| Inches. | Inches, | Inches. 
Mean height, ; | 80°13} 80°11] 30-14 
Larome- _— Greatest height on any occasion, | 30:26 | 30°38] 30°39 
trical Least height on any occasion, . 29°89 | 29:69) 29°78 
Pressure, Extreme monthly range, . 0:37! 069; O61 
Mean semi-daily range, 0-05 ! 0-07} 0-08 | 
° Fah. | *Fah, | ° Fah. | 
(| Mean temperature, 61-2 | 61-4 | 584 
Tempera- | | Highest temperature on any occasion, 76°8 | 76:5 | 96:1 
ture in -,; Lowest temperature on any occasion, 47°59; 46-0 51:0 
shade, || Extreme monthly range, . 29°3 | 800 | 451 | 
Man semi-daily range, 69 | 7d 85 
| Mean weight of vapour, in grains, | 37 | 30 38 | 
| | Mean humidity celative, . ' 60:0 | 49-0 | 50-0 © 
Mexn required vapour, in yrains, | ae | 3°] 3°8 
nV eT Gr atest weight vapour on any: “casion, in gre, Od | 48 6-9 
M ght vay an} , ; 
re Createst humidity % 92:0 | 760 | 160 , 
> Least required vapour __,, in ars. | ot | 12 Ml | 
| : 
Least weight of vapour cr any occasion, ingrs, 2°77 | 18 | 23 
Least humidity . 32:0 | 28-0 | 12-0 
Greatest required vapour ,,  ingrs., 5:8 | 66 | 13s 
Cloud, Quantity of O—1u, 36 | 29 | 30 | 
Wind, Mean velocity in miles per hour, 16 4:6 Bz | 
Mean direction, . : ; ; x. | aw. | on. 
Rain, Number of days on which it fell, i ] | 
Depth fallen ; insensible, 0 0 0 


April. 


Inches. 
30°29 
30°50 
29°86 

0°64 
0-08 
° Fah, 


675 
' 89-0 
: 540 
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ScoTLanD, Lat. 56° 30’ Nn. 


ELEVATION ABOVE SEA = 3072 INCHES. | 


[SECT. LV. 


METEOROLOGICAL ABSTRACT OF EACH MONTH, FROM THE SCHEDULES 
OF THE METEOROLOGICAL SOCIETY OF SCOTLAND IN 1865. 


Subjects. 
Jan. Feb. 
General Particular. 
| Inches, Inches. 
| Mean height, reduced to the sea level, = 29°41 29°80 
Barome- | | Greatest height on any occasion? =. 80°27 80°66 | 
trical Least heiyht on any occasion? . . 28:55 28-94 
Pressure, Extreme monthly range, . ; : il. 72 
l Mean seini-daily range, 
| ° Fah. | ° Fah 
: Mean temperature, * 84:6 33-9 
Tempera- | | Highest temperature on any occasion, ,o7o 52-1 
ture in ~ Lowest temperature on any oceasion, ,—-f0 ~~ 
shade, Extreme inonthly range, . . | BET 33-9 
Mean semi-daily rauge, . . | £6 46 
: Mean weight of vapour, grains, ; 2°1 ra 
aren Mean hamudity relative, . : : 87°0 1 83-0) 
40 (Mean required vapour, grains, . : 02 ; OV 
Cloud, | Quantity of O—10, 6:2 71 
Wind (| aiean velocity in miles per hour ? 20-0 | 160 
mC.) . Mean directi: n, ; }; W. 1 SE 
ire : 
’ Number of days on which it fell, 1" 14 
Rain | 
; | Depth in inches, 1 $73 | 291 
June. | July 
* Yah.  ° Fah. 
The mean temperatures of the four warmest ~ ; 
S71 584 
months of the year 1865 were as follows; 
And the mean weight of vapour in cubic foot | 4°] 44 
of air, in yraius, . : : : . . 
Mean buniidity relative, : 81:0 82-0 
Aud mean required vapour to satarate a cubte Vl LU 


foot of air, in grains, . 


« s s s 


March. 


Inches, 


29: 89; 


April, 


Inches, 


| 30 48 
29°30 | 
118! 


.{ ° Fah 


373 
58'8 
14-7 
28°6 


° Fah 
56°] 
4:4 
87°0 
06 


ee 


: rust. | 
. i August. ; 


$01] 
80-45 
29°77 

0-08 


MEAN DAILY TEMPERATURE, In tne Suave. 


- In extracting the numbers for this return from the Meteorolo- 
gical Journal, first, as given by the self-registering thermometers 
only,—the simple precaution has been observed, of comparing 
each day’s maximum tempcrature—not with the low temperature 
of the previous night alone, or the following night——but with the 
mean of the two nights. The range thus obtained has been 
divided by two, in order to present the quantity, the simple 
addition or subtraction of which will at once give either the 
maximum or minimum temperature. 


a OR | LE LA Fey A eR RR oe 
' 


i = January. | February. | Mareh. | April. 
| Day of Pee 1s, ty yep os aga e ca eee | pe ; 
| Month. ie Mean Semi- | Mean Semi- Mean + Semi. | Mean Sein. 
tempera. | 2 any tempera. | daily 1 te ae ra. Garty i tempera. day 
| | ture. oe . fine ees | Re a Bes ! ture, 4 -TeNBE- 
eee | ~ ~1 ee a — , 
: ele ae 6A | 19'S) | OA -Be | 771° ie ee ! 10 ‘8? 
2 | a ti-] Go Hurd zo + GVA | 5G 
3 | te ; H1°5 | 45 | fi1-2 | 774° O82 | 72 
4 | aoe 61-6 776 | 62°4 72 64-1 Bir 
a oe 63-7 go | GFT | 72 | 638 | 84 
‘ : t 
6 a 07-5 Ss | 64:5 | 76 : 653 | 78 
GoM ee 65-5 zo | 63 | 86, GON | 73 
an ere o1-) ze | B10 §  &2 1: 670 | 84 
a ee eee : Ye 68-8 |§ a4 © 643 1 7's 
; lu < | Hy-2 m3 » 6OrE | So O44. #79 
: te | | fot "7/2 | 71:9 i or Sac \ : 
| 12 . a bra 88 | 75 | x24 . O46 79 
join . AZT | Sr i tas | os 64:2 Sz 
| Li hoe | oogar t BG 1 oz | 65 | Go ; 6B. 84 
Lh 61-6 7 58 | Hee of omy | fore 4 12! 6f'4 2 BS 
i _ 
16 | #23 ! 32 65-3 | 84 1 83° | 126 67-7 ; S85 
17 58-0 | 75 638°] { Se hs ng : G'2 69-0 98 
} Ws | 606 | se | BB4 fF 58 | Go | 67 : G86 + Boe 
| 19 + 63-0 j ze | 88-0 [| 76 COL § 6s , GSB | 74 
20 | S38) 83 | Hg 1 ace ! 64:8 Go i 652 | 76 
| 21 G14 | go 1-8 | 2) 83-9 rot | GEO | 86 
22 62°§ 6'8 66° 78 | 6S Pa} ns & ate) 65-0 Qf 
23 62-2 | 67% | GLO os Sond Yair! 71 “4 | 8.8 
24 59°83 | 540) 5503 24 iss 10 6 i ee ke 
26 58-7 i 7°é ae eae 53 qth 7% | 70:2 j 8'8 
¥ | po ) 
26 618 (| 66 G4 56 62°5 ‘SO 71 ‘9 {| xo‘ 
27 62:0 "2 58-0 4 C2 rod 40°8 98 
28 61:°6 74 Uno ae HES o1 <i 
29 62°8 10'2 70-6 o'4 
30 62:3 8'r Fit o§ ya : 
ol 66-4 10°4 se | hts a oo | - 
eee Be \aicenenmimenalse: ad were ‘ wipe we 06 y . . eowiemeemwre - _~ 
61°2° 69° | Bla oSr 68-5" | 8'5° | 67°5° | 8°; 
¥ : 
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The mean temperature for the whole of the four 
months observed in, appears to be from the preceding 
returns = 64°6°. But there are some causes which 
may make this result rather too high ; first, that the 
minimum thermometer being of alcohol, and large- 
bulbed,is more sluggish than the mercurial maximum, 
and does not equally give the extremes of its curve ; 
and second, that the stone shelf in the dining-room 
tomb, where the minimum was placed at night, was 
perhaps rather farther within solid stone protections 
than it ought to have been, with due regard to fine 
scientific requirements: points which were better 
attended to with the ordinary observations of tem- 
perature at the instant. There is the further un- 
certainty too with this method, that it is by no 
means necessary that the mean of the two extremes 
of the daily curve, should give the mean for the 
whole day; and in fact Mr. Glaisher has shown 
long since that it docs not. 

Hence the result from the maximum and mini- 
mum therniometers, observed every day,—though 
the popular sysiem,—is probably not so good as 
that from the simple thermometers observed hourly, 
about once a week, throughout the same four 
months ; and this latter method gives 63:4." 

Assigning the latter number, therefore, double 
weight,—perhaps it ought to have more,—the mean 
of the whole meteorological observations on the at- 
mosphere, for the mear. temperature at East Tombs 
during the months of January, February, March, 
end April, of the year 1865, = 63°8° Fahr. 


SPECIAL STORM. 


THE severest storm experienced at the Pyramids 
during the first four months of 1865, was undoubt- 
edly that which culminated on February 3, at 4h a.m. 
The barometer steadily decreased during four days 
from 30°16 to 29°69, and then as steadily rose from 
that point to 30°17 in the course of the three fol- 
lowing days. During the sinking of the barometer, 
the wind veered from south gradually to south-west, 
and during the rising from south-west to west, the 
maximum velocity occurring soon after the maxi- 
mum fall of the barometer. Nota drop of rain fell, 
but during three days the sky was dark and obscured 
with sand, which seemed to fill all the air; and the 
difference between wet and dry-bulb thermometers 
was cecasionally 10°, at a shade-temperature of 65°. 

The importance of this storm is not to be judged 
on European principles by the amount of rain, 
which was nothing, because the region is a ‘ rainless 
region ;’ nor is it to be judged from the whole fall 
of the barometer, which was not more than 0°47 
inch, because the l.titude parallel is one of small 
barometrical variation ; bet it is to be compered 
only with the other weather phenomena of its own 
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locality, and especially is it to be weighed ‘by the 
long period of uninterrupted fall, and then the 
almost equally long period of uninterrupted rise of 
the barometer, lasting altogether for a whole week, 
—and indicating a wide-spread and truly grand dis- 
turbance of the atmosphere. Secing’ too, that such 
disturbances are always of a dynamical or locomo- 
tive order, we may ask whence did this storm come 
to Egypt ? 

From the southern parts of the North Atlantic, 
is the first idea; and one still to be tested; for 
though the admirable daily bulletins of the Imperial 
Observatory of Paris show little or nothing of it, 
they may not extend their weather-maps far ¢nough 
southward, for the earlier history of the storm ; as 
they certainly do not far enough eastward to repre- 
sent Egypt. The range of those maps is indeed 
essentially West European, though they have a little 
of North-west Afric:, and some parts of Russia, 
within their bounds. Still, as most admirahle things 
of thear kind, and quite unique,—their indications 
deserve to be chronicled on the present occasion, 
though they are only negative : and stand thus :— 

During the several last days of January, no 
noticeable phenomena disturbing the weather. 

On Tebruary 1, 8h. a.M., a most serious-looking 
set of concentric barometric circles over England 
first, and then Europe ; lowest descent of mercurial 
column == 22:6 inches. 

On February ©“, 8h. a.m., more moderate baro- 
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metric’ curvés, but in nearly similar positions } 
lowest barometrical height = 29°1 inches ; greatest 
height anywhere, at Gibraltar, and = 30:1 inches. 
But eastward of Sicily a new, separate, and distinct, 
centre -of barometrical depression is indicated, 
having for its lowest reading, 29°3 inches. 

On February 3, 8h. a.M., less marked curves of 
the European system, whose centre and lowest point 
is over France, and reads 29°1 inches. The East- 
Sicilian system is gone. 

On February 4th, 8h. a.m., the weather calm and 
settled, and all European barometric heights very 
uniform. 

Hence arises the conclusion, that the Egyptian 
storm was not felt in West Europe; though the 
centre of barometrical depression, indicated on the 
morning of February 2 as being eastward of Sicily, 
may have been connected with it,—when pursuing 
a path something like east-north-cast, or moving 
ayainst the trade-wind current; and in latitudes 
between 35° and 25° north, when near 15° of longi- 
tude cast. of Creenwich. 

But what of the storm when farther east, suppos- 
ing sach to be its track ? 

The following obse1vations bearing on this point 
have been kindly furnished by the Meteorological 
Society of Scotland from their observer at Jeru- 
salem ; and indicate, as well as single daily observa- 
tions may be expected to do, that the storm 
culminated there on February °°; °:as marked by 


a 
| 


Date, 
1865. 


JAN. 


29 
30 
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larger and longer continued barometric depression 
than in Egypt; had similar south-west wind, though 
of no great strength, accompanying its central 
position ; and was distinguished by nearly two inches 
of rain, with much thunder and lightning :— 


METEOROLOGICAL SOCIETY OF SCOTLAND, 
STATION——J ERUSALEM. 
Latitude, 31° 46’ 45” Nn. 
Longitude, 35° 13’ East. 
Distance from sea = 35 miles. 
Height, station above sea = 2400 feet = Bar. corr. + 2-536 


inches. 
Observer—Dr. Tyowas CHAPLIN. 
Time of observation = 9h. A.M. 


a TE RCRA SUN 


| 
| Wind. | Clouds. | 
Be ro- | Dry- | Wet- | 2 | Rain, ; | 
meter. ax Th Min. Th. 4, lb, bulb. oF inches. NoMa, 
For Tee - oe 
i : ! es ; tion. | H—10 
Inches.’ Fahr. | Fair. | Fahr | Fahr ! | | | 
27°532; 560°} 4257 [ b2/ 4954 1 iE via OD | 
‘4 rt 600 1 4405 56° 0 500) O CNET, | 0 | 
$97 | 665 | 495 540° 470) OB |... | 10 ! 
| | | : 
| 3822) 690 | 005 S60 470° TU Nw | / 0 | 
igyne ~ toed ) ' i u 

P 137 | 67-5 | 33 | eis 41 8 lL i sw. i (Rain, began | 
* ; i a PM i! 
26-972; 53-1; 44-0 | 480) 442! 3 sw. } 0350; 7 } seedel 
| ; | | | | { thunder | 

27247) 515) £40 1 461) 46-1: 8 | sw. |L'775; 10 INurmbers Le 
362/ 56-0 | 45-0 | S58) ATL) Bp swe | OO | Menton 
“472 5R-D | 49-() 532 | D1 | O yuwey oo. | 8 | description | 
4221 G16 | 500; 549; 480, O |nwe] .. | 10 | partly | 
! | i | | | CPS) | 


awe ee e-em a 


No other care below 27° inches, all through January and February. 


SECTION V.—MISCELLANEOUS AND COM- 
MUNICATED MEASURES. 


MEASURES OF THE SECOND PYRAMID. 


ANGLE of elevation of each side of the casing near 
the summit of the second Pyramid, measured ap- 
proximately from below ; 2.e., with the sextant hori- 
zon from the top of the rubbish-mound im the middle 
of each side, on April 7 and 8 :— 


Angle of Kast face of casing, 52° 57’ 
‘outh —, 52 52 

re West es js 49 
North 52 42 

Mean, §2° 50’ 


SARCOPH AGUS OF SECOND PYRAMID. 


Situated near the western end of the grand 
chamber, which is close to the centre of the base of 
the Pyramid, Length of this chamber runs east 
and west; roof, angular ; walls, of limestouc, appa- 
rently excavated in rock of hill. and salt-incrusted. 
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Floor near sarcophagus, is of granite, much broken up 
(by Mr. Perring, in his search for an under chamber). 
Sarcophagus of red granite, with its length placed 
north and south; sunk originally in floor up to 
level of brim, quite or nearly ; measures, excluding 
at present particular consideration of the grooves for 
a lid,—thus on March 2 and 14,— 


SARCOPHAGUS OF SECOND PYRAMID. 


OUTSIDE. INSIDE. 


Part observed at |- 
' Lenath. ‘Bre ath. Height. Length. Breadth.' ' Depth 


iy 
we oe | a err ne 


| Teed : | 
| General, : oe] 1085) 408 , 38-0) 

‘Lowered part of West i | ee 

side, ete., ee es 

i West side, ar, ore vee fo. | SEG 

East side, . S46 

North end, . 26°97 

South end, , 26°7 

North- Bast corner, 20-4 

Part of West side Ty ar 
| reason of groove leduc, es 


Transverse thick icss of West side, all along, . se 76 inches. 
ay Fast 4, below ledge, 2 =- 7b ,, 
PP North end, beluw ledge, . = 93 ,, 
- South end, 5 . = O4¢ ,, 


Had once a cover, still to be seen, which fitted on 
by sliding from the west, like a sliding-lid of a box. 
The grooves for such a sliding-lid are cut inside the 
top of the cast side, and north and south ends ; while 
the west side is entirely lowered—to the depth of 
the groove—a!) across and along its (the west side’s) 
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upper surface,—except a small portion at each end, 
beyond the limits of the side grooves there. 


Vertical depth of this groove, . Go SHok. 

Horizontal breadth of its base on East eile: 0-45 ,, 
Do. on South end, South-east corner, lls, 
Do. do. South-west ,,.. iz 
Po. on North end, North-east ,,. lk, 
Do. do. North-west ,, . 19 ,, 


The outer sides of the grooves overhang towards 
the top and to the centre of the sarcophagus; so 
that they may be described as being acute-angled or 
dovetailed, and, as such, would prevent the cover 
being pulled off upwards. It was further prevented 
from being pulled off horizontally westward, by 
having holes in the top of the west side, into which 
sliding-pins fell out of the bottom of the lid, when 
this was pushed on into its right place. There are 
two of these holes only, each about 1 inch broad, 
circular, and 1 deep, in the middle of the western 
side as cecards breadth, and 6 inches within the in- 
side ends of the interior of the sarcophagus as regards 
length. 

The lid or cover was found lying amongst the 
broken <tones of the floor , it is very thick; the fel 
length and breadth of the whole vessel ; and with a 
portion only of the ur:der side chiselled into shape, 
to enter the grooves at the top of the sarcophagus 
sides. The lid mearurcd 103°7 inches long; 42 
inches broad ; 8°2 inciies thick to the cut-out part, 


to suit ledge or grooves ; aid 9°8 inches thick else- 
where. 


VOL. IT. 8 


27-4 MEASURES OF | [SECT. Vv. 


The temperature of the room was found to be 
thus, by Casella 0 :— 
h 


° Tr. 
At 5 O P.M. =e 75-0° Fahr. 
5 10 ,, = 745 «, 
5 20 ,, : : : ; : . = F746 ,, 
5 30 ,, Ce me TB, 


ENTRANCE PASSAGE OF SECOND PYRAMID. 


This entrance passage, on the northern face of the 
second Pyramid, is merely lined with red granite ; 
or formed of four sets of granite plates thrust into 
this very rude general masonry. Of these, the 
plates or blocks forming the roof and floor, are 112 
inches broad, and 35 to 50 inches thick ; while the 
plates forming the walls are much smaller blocks 
placed in between these large flat ones to keep 
them apart, and are each 35 inches broad, 47°3 
inches high or thick, and 41°7 inches apart the one 
from the otlier at their internal faces, to form the 
breadth of the passage ; which passage is therefore 
41°7 inches broad, and 47°3 inches high transversely 
to the line of the floor. 

Or, by a second measure— 


Inches. 


Vertical height of said passage, . , ‘ . = §2:3 
Height at right angles to incline, : : = 47:2 and 47-4 
Breadth at top, ; . = 417 
9 bottom, . . . : . : . 416 

Distance of beyinning of roof is south of the North 
end of basement, ; = 700 
West wall] end from ditto, . : ; : . « 500 
ot 8-0 


East wall cnd from ditto, . 
Tue ends of the granite blocks on the east side 
and below, are n°* quite clear of the side rubbish. 
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ANGLE OF INCLINATION OF ENTRANCE PASSAGE 
OF SECOND PYRAMID. 


On April 5, the Playfair altitude-azimuth instru- 
ment was erected over basement beginning, or north 
end of this passage ; and a lamp-signal was placed 
near bottom, or south end of the same, on a heap 
of rubbish, about 1250 inches from the instrument, 
measured on the passage’s incline. 

Before beginning the angular measures, the lamp- 
signal was examined and found to be sensibly in 
the centre of the passage, as regards roof and floor, 
and east and west wall. The Playfair instrument 
was also found to be correct between the east and 
west walls of the passage, but somewhat out in 
height; an error not measured quite so accu- 
rately as it ought to have been, but believed to 
amount very nearly to 08-inch too high ; or that 
the horizental axis of the vertical circle was 27:0 
inches veriically above the floor of the passage, and 
25°5 inches vertically below the roof produced opti- 
cally to the instrument’s position. 

Whils taking some of these measures near the 
top of the passage inside, there was an involuntary 
testimony to the angle of the floor of the passage 
being greater than the angle of repose for wood 
resting on granite, wit’: ome sand sprinkled on it 
too,—by the measuring-red sliding away of its own 
accord, and not stopping tili it had got to the 
bottom of the whole passage. 
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DIP OF ENTRANCE PASSAGE, TO THE SOUTH. 
Mean angle, cor- 


| rected for index- 
B. Angle with 


Reversals of IMicroscope A, a Microscope index-error. | ¢?ror, and position 


cirele, 


of instrument, as 
below. 


Direct, : 26° 25’ 48”| 296’ 2” | 26°25’ So" i 


ie) 4 
Complement, | 63 20 44} 21 5 | 63 20 5 26° 30’ 187 


Direct, : 26 25 38 25 53 26 25 4 
Complement, | 63 20 38 20 62 63 20 5 


Direct, i 26 25 44 25 61 26 25 5 
Complement, | 63 20 41 20 62 63 20 es 


| Mean, = 26° 30’ 1° 7 


26 30 16 


26 30 18 


ON rte ae = ES TE Se i ar eo A EY SGA SY SARE 


The corrections applied for the circle being 
0°8-inch too high, on a signal 1250 inches distant, 
being — 2’ 12°. 


AZIMUTH OF ENTRANCE PASSAGE OF SECOND 
PYRAMID. 


Set telescope to Solar focus ; lamp-signal, then, a disk of 5/ in 
diameter, but with a bisectible luminous centre. Relevelled. 


Micro- i paare 
Time by watch Object observed. Microscope A.l coane B azimuthal 
SCOPE B. | mic roscopes. 
h. mi. 


555 Orp.m. Lamp-signal, . 57°39’ 59”| 40” 18”| 67°40’ 9”| 
Again, reversing, 237 40 27 | 40 34 |237 40 30 
Again, reversing, 57 39 57 | 40 32 | 57 40 14 
Polaris, nearl o58 g 34| 8 39 (236 8 36 


w. ciongation, § 


6 21 30 lace | 56 8 12| 8 42] 56 8 27 
j 


Dao, Abe | 238 8 48 8 55 1236 8 52 
lescope | 
6 36 0 ] smp-signal, 237 40 42 | 40 39 
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The following being the steps of computation :— 


Lamp-signal, according 


to telescope reversal, 57° 40° 9” 


and 57 40 14 


Lamp-signal, 


Mean) _ ee seialaee 
places of, : : = 57° 40’ 12 
h m 3s. 
Polaris at 7 11 22 sid. time, 236° 8/ 36” 
” 7 18 52 99 ———<—~SsSssw ew www 
- 7 26 29 5 236 8 52 


Mean, = 7 18 54 sid. time, = 
Add elongation of it 


236° 9” 44” 


West of Pole computed 
for time as above, 


Place of Pole, or North} __ 


+1 37 


25 


| 
“a 
i 


237° 46" 9” 


end of Meridian, . oo 
But lamp-readings 7 ae 
180°, t ek =, 2377.40" 12” 


Therefore = ditference 
shows Pole of Pyramid 
West of Pole of sky by 


or 237° 40’ 30” 
237 40 40 


and 237° 40’ 35” 


| 5G? 9/2 27" 
l|and360 0 O 


or “ANG?” 


879 oT 
+1 37 25 


45! 52” 


‘and 417 


wand 417° 40’ 35” 


CASING-STONE FRAGMENTS, OF SECOND PYRAMID. 


This fragment was picked up amongst the rubbish 
of the western side of the seconc Pyramid, and 
contains portions of three worked surfaces, viz., the 
base, the bevelled outside, and a vertical side-joint. 

The angle of the base with the bevelled surface 
being measured with tie reversing caliper apparatus 
and circle on March 7, 1866, in Edinburgh,—. gave 


and on May 10, 1866, witlou! luoking at 


the former return, 52° 52’: mean = 2° 48’. 
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The angle of the base with the upright side-joint 
surface was found = 90° 5’; and the angle of the 
bevelled surface with the same side-joint was found 
= 91° 10’; the increase of this angle over the other 
of 90° nearly, being very marked. 


PHOTOGRAPHS. 
NEGATIVES. 


TueEsE photographs were all taken with a view 
solely to procuring aids in scientific inquiry. Hence 
they were numerous; often rather peculiar, both in 
their subjects and stations (though the camera was 
never tilted, but on the contrary levelled by spirit- 
level), and were always on glass plates. The impres- 
sions were moreover ‘thin,’ photographically, 


AS 
rendering them more suitable to copying and en- 
larging by a copying camera afterwards,—and small 
in size, for the sake of portability ; one-half of them 
being tuken on dry plates about three mches square, 
with a lens 4°8 inches in focus; and the other half 
on wet plates, of the unusually small size of 1 inch 
square,’ with a lens by Mr. Dallmeycr, of London, 
1°8 inches in solar focus. These smaller pictures 
were the work of an apparatus specially arranged 
by myself for the occasion, and with a view to 

lie, the impressed pictures were of that size; the glass plates 


themselves being three inches long and one broad. or the usual-sized 
slides for microscopes. 
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securing several practical advantages as detailed in 
vol. i. chap. xvi.: but though successful in its ob- 
jects, I do not burden these pages with an account 
of it, as the apparatus itself was exhibited (for me) 
by Mr. J. Nicol, and described by him extremely 
well, before the Edinburgh Photographical Society 
on May 16th, 1866 ; besides being reported in the 
British Journal of Photography (No. 318) for June 
8th, of the same year. 


POSITIVES. 


From the above-mentioned negatives,—of which 
there are, large and small, twelve boxes,—TI prepared, 
with a copying camera, after returning home, a con- 
siderable number of positive copies. Occasionally, 
of the whole subject ; but usually some special por- 
tion only, of the original negative, was picked out, 
and magnified to such an extent as to fill the size 
of glass plate selected for the positives,—and in 
that way, exhibit sundry features of structural im- 
portance or theoretic interest, in a more striking 
and easily understandable manner than would other- 
wise have been possible. 

On this principle there were first prepared, copies 
of sixty subjects,—cn glass plates 7°75 by 4°25 inches, 
—with some idea of converting them into book 
plates : but the expense of so doing was socn found 
to be vastly beyond my limited means,—however 
desirable it might be otherwise, for Pyramid litera- 
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ture to receive so large an accession of accurate 
pictorial representation.1 

Afterwards a series of copies was commenced on 
glass plates 6°75 by 3°25 inches,—as being more suit- 
able to optical examination, micrometric measure, 
and public exhibition by the oxyhydrogen light,— 
and carried out to the extent of 166 subjects. 

Finally, a series has been commenced on glass 
plates suitable for the stercoscope. Only fourteen 
subjects of this series have been realized as yet, and 
it will probably not extend to more than fifty, as 
only a portion of the original negatives were taken 
appropriately in duplicate. In preparing these 
proofs for the stercoscope, a standard was adopted 
wt the beginning, and will be preserved throughout, 
of keeping the centres of the two pictures forming 
a stereoscopic pair 2°7 inches apart. With this d's- 
tance, no prismatic power is required with the 
lenses of the stereoscope to enable an average pair 
of eyes to produce combination of the two subjects 
without strain on the optic nerves; and it has been 
possible, therefore, to employ, in some special stereo- 
scopes recently manufactured on purpose, simple 
achromatic lenses, with much greater magnifying 
power than is usual; and with such an increased 


1 Of the above collection. thirty were lent to Mr. Mather, of the 
Magnesium Metal Company, to exhibit at his ‘stall’ at a conver- 
sazione of the British Association for the Promotica of Svience, at 
Birmingham, ia 1865 ; so that they have not been altogether useless 
te the public ; and the rest have been chiefly giv.a away to private 
friends, interested in the subject of the Pyramid. 
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extent of realization of the mechanics composing 
the scene photographed, as to induce a regret now, 
that every subject was not taken in a stereoscopic 
manner." 

Still, such as they are, with numerous imperfec- 
tions on their heads, the collection has been of in- 
valuable service to me,—in keeping up the memory 
of the scenes; in furthering some examinations 
which had only been begun when upon the 
spot; and in commencing others which had not 
attracted my attention at the time, but yet had 
had their elements pictured with accuracy, in views 
which had been photographed for some other 
very different purpose. This is indeed one of the 
special uses of photography to a scientific traveller, 
viz., that it maps down not only what is required 
and understood, but everything else far and near, 
whether appreciated or not; but all with equal 
fulness, sharpness, and accuracy: wherefore all 
scientific men, and travellers more especially, are 
mdebted indeed to Fox Talbot and Daguerre for 
this remarkable instrument of help in their inves- 
tigations,—and which their fathers knew not. 

Deriving so much benefit then myself from hav- 
ing these photographs at my hand when writing the 
present work, and wishing to make others partakers 
of the same advantage,—I was much disappointed 


1 Six of the above-mentioned ste: eographs were exhibited in as many 
stereoscopes at the meeting of the Royal Society, Edinburgh, April 2, 
1866, on occasion of a notice of the recent measures at the Great 
Pyramid being given at the request of the Council. 
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to find, as already mentioned, that the expense of 
preparing good and large-sized paper prints from 
them for publication, was too expensive for me to 
contemplate. But I have since then lent many of 
the lantern series for public exhibition by the oxy- 
hydrogen light; so that audiences of 800 indivi- 
duals and upwards at a time, have seen them, 
and have had each of the original 1-inch square 
pictures magnified so as to cover square screens 
from 100 to 300 inches long in the side; or nearly 
to fill the end of a large hall. 

In this manner thirty-six different pictures were 
shown in Manchester by Mr. Mather in November 
1865, to his friends interested in the production of 
magnesium metal ; thirty-six by Mr. Joseph Side- 
botham in December, to the Photographic Section 
of the Philosophical Socicty in the same city ; 
thirty-six at the Royal Scottish Society of Arts in 
Edinburgh, on April 23, 1866; forty-eight to a 
popular meeting of the Edinburgh Photographic 
Society on May 7; eighteen to an ordinary meeting 
of the same Society on May 16; fifty to a public 
conversazione in the Museum of Science and Art in 
Kdinburgh in November; fifty during the same 
month at a public mecting in the City Hall, Glas- 
gow, in aid of Scottish Church extension in Alex- 
andria, in November also; fifty at Stirling in 
December, and fifty at Alloa in the same month, 
before local scientific societies ; fifty at Montrose, in 
aid of working men’s lectures, on January 5, 1867 ; 
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fifty in the City Hall, Glasgow, in aid of the Alex- 
andrian scheme again, on January 11; and fifty in 
the Queen’s Rooms of the same city, on January 15 ; 
while two more exhibitions are promised in Edin- 
burgh in March before the Philosophical Insti- 
tution. 

On all these occasions, excepting only the two 
first, the pictures were placed in charge of, and 
exhibited by, Messrs. Nicol and Slight, of the Edin- 
burgh Photographic Society ; who performed their 
part most efficiently. 

Nevertheless, as some of the plates, from being 
exposed so frequently in close proximity to a power- 
ful oxyhydrogen light, are now beginning to show 
syraptoms of ‘roasting, —it may be inexpedient to 
exhibit them again in public. I close this depart- 
ment, therefore, with a list which—though contain- 
ing mercly the names and described subjects of the 
plates—may yet allow of an idea being formed 
touching the accession to the means of obtaining a 
kuowledge of tne Pyramids, furnished on this occa- 
sion by photography. 


GREAT PYRAMID PHOTOGRAPHS—in. six boxes. 


1. Three Pyramids of Jeezeh from Southern uplands. 

2. Two greater Pyramids of Jeezeh from Southern uplands, with 
Fossil Shells in foreground. 

3. Fossil Shells in foreground of No. 2, magnified. 

4. Fossi] Shells in the more immediate foreground of No. 2, 
magnified, 
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6. 


6. 


7. 


Bird’s-eye View of Great Pyramid and its Sepulchral Hill from 
an eminence Southward. 

Great Pyramid, and East Tombs Cliff from Eastern Sand- 
‘ plain. 

Great Pyramid and Northern Causeway, from the East. 

Great Pyramid from the East Tombs Cliff. 


. Great Pyramid from the South-east ; a Snake-track in fore- 


ground. 


. Great and Second Pyramids, from the Sand-plain North-east. 
. Great Pyramid and the Ancient Rubbish-heaps from the 


Sand-plain to the North-east. 


. Great and Second Pyramids from Sand-plain on. the 


North. 
Great Pyramid and Monuments from the South-east. 
Great Pyramid from hills to the North-west. 


. Great Pyramid, old and recent Rubbish-heaps, and distant 


Egyptian cultivated ficlds, from the North-west. 


. Ancient Rubbish-heaps North of Great Pyramid, from the 


North-west. 


. Masonry of Southern and part Western sides of Great 


Pyramid. 


. Howard Vyse’s Hole, in South face of Great Pyramid. 

. North-east corner of Great Pyramid and Hill 

. Stoue Ranges of Great Pyramid at North-east corner. 

. Slickensides marked Rock, below North-east corner of Great 


Pyramid. 


. Stone Ranges of G-eat. Pyramid at South-west corner. 
. Masonry of North-east corner of Great Pyramid. 
4. Masonry of North-east corner of Great Pyramid, from 


close by. 


. Large Fragment. of a Vasing-stone discovered by Alee Dobree 


in side of Northern Rubbish-heap, February 1865. 


. Nummulite Limestone, South-west corner of Great Pyramid. 
- The North Azimuth ‘‘rench, on East side of Great Pyramid. 
- The South Azimuth Trench. 

- The North-north-east Azimuth Trench. 

. East-north-east Azimuth Trench, locing outwards, Figures 


seated. 
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31. 


32. 


33. 


34, 


35. 


36, 


37. 


38. 
39, 


40. 


41. 
42. 
43. 
44. 
45. 
4%, 
47. 
48. 


49. 
50. 


51. 
52. 
63. 
54. 


East-north-east Azimuth Trench, looking outwards, Figures 
standing. 

East-north-east Azimuth Trench, looking inwards, Figure in 
shade. 

East-north-east Azimuth Trench, looking inwards, Figure in 
sunlight. 

Upper part of Great Pyramid from East-north-east Azimuth 
Trench. 

Heap of Rubbish on Western side of Great Pyramid, rich in 
fragments of ancient Casing-stones. 

South-east corner of Great Pyramid, with parts of Second 
and Third Pyramids. 

Terminal Socket of Great Pyramid Casing at North-east 
corner, uncovered April 1865, by Messrs. Aiton and 
Inglis. 

Another edition of No. 37. 

Socket at North-east corner of Great Pyramid, and Stones of 
Pyramid. 

Socket at North-west corner of Great Pyramid, with a build- 
ing stone found accidentally tumbled within it. 

South-east corner Socket of Great Pyramid. 

south-west corner Socket of Great Pyramid. 

Entrance into North face of Great Pyramid : oblique view. 

Closer view of No. 43. 

Extrance into Great Pyramid from the North. 

Closer view of No. 45. 

Still closer view of No. 45. 

View on the Pyramid side, representing one flank of general 
hole leading down to Entrance Passage of Great Pyramid, 
showing the finer Mokattam stone composing its walls 
and floor. 

Closer view of No. 48. 

Straightness and fineness of the Joints on one side of the 
Entrance Passage into the Great Pyramid. 

Mouth of Fntrance Passage into Great Pyramid. 

Stone above roof of Entrance Passage into Great Pyramid. 

All the Pyramids cf Jeezeh from the South-west. 

Closer view of Nu. 53. | 
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55. 
56. 


‘67. 
58. 
59. 
60. 
61. 
62. 
63. 


64. 


65. 


66. 


Ss) 


pend 


18. 
14, 


SCODNA TS & 


Still closer view of the tops in No, 53. 

The Granite Coffer in the King’s Chamber of Great Pyramid, 
by magnesium light. 

Another edition of the same. 


Do. do. 
Do. do. 
Do. do. 3 


Upper North-east corner of Coffer, by magnesium light. 

Broken South-east corner of Coffer, by magnesium light. 

Fissures locally formed in South-east corner of King’s Cham- 
ber, Great Pyramid, by magnesium light. 

Broken Ramp-stone near Well-mouth, in Grand Gallery of 
Great Pyramid, by magnesium light. 

Magnesium and Mealed Gunpowder in North end of Grand 
Gallery, Great Pyramid. 

Base of Niche in Queen’s Chamber of Great Pyramid, by 
magnesium light. 


SECOND PYRAMID PHOTOGRAPHS—in two bowes. 


. Bird’s-eve View of Second Pyramid from Southern hill- 


top. 


. Second and Third Pyramids, from the North-east. 
. Second Pyramid from the North. 

. Second Pyramid from the East-north-east. 

. Second Pyramid from the East. 

. Second Fyramid with Clouds. 


Second Pyramid and Groups. 
North-west corner of Second Pyramid, and Third Pyramid. 


. View Northward from North-face heap of Second Pyramid. 
. Northern Enclosure of Second Pyramid : Great Pyramid in 


distance. 


. Figures on North Enciosure of Second Pyramid. 
- True and False Entrances into North side of Second 


Pyramid. 
Western Enclosure of Second Pyramid. 
Hieroglyphics on West Fuclosure of Second Pyramid. 
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15. 
16. 
17. 


bead 


=I 


Close view of Entrance Passage of Second Pyramid. 
Ruined Blocks near South face of Second Pyramid. 


Summit-casing of Second Pyramid. 


THIRD PYRAMID—-one box. 


. Third Pyramid with Clouds. 


Third Pyramid from North-east : White Stone Coffin in 
foreground. | 

Third Pyramid of Jeezch, from the South-east. W.32.—Sand- 
ribbings in the foreground. 

South-east corner and Southern side of Third Pyramid. 

Fallen Blocks of Granite-casing on Southern side of Third 


Pyramid. 


. Fallen Blocks of Granite-casing on Western side of Third 


Pyramid. 
Granite Casing-stones 77 site on North side of Third 


Pyramid. 


SPHINX-—one bom. 


. Head of Sphinx and Sand-hills. 


Head of Sphinx and Figure from East Tombs. 
Head of Sphinx and Shafre’s Tomb. 
Near view of Sphinx, Third Pyramid im distance. 


. Near view of Sphinx and Sand-hills. 
}. Sphinx from the West. 


KING SHAFRE’S TOMB—two boxes. 


King Shafres Tomb, Sphinx, and Great Pyramid, from 
south-east. 


. King Shafre’s Tomb, Sphinx, and Great Pyramid, from 


South-east, rather nearer than in No. 1. 


. King Shafre’'s Tomb, and Second Pyramid. 
. Entiance Passage into King Shafre’s Tomb, and Temple 


before Second Pyramid. 
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co Sr 


16. 


17. 


OI Ste go to 


-—_— 
Co 


. King Shafre’s Tomb, and Third Pyramid. 
. Western Eutrance into King Shafre’s Tomb, nearly blocked 


up by running sand. 


. Entrance Passage into King Shafre’s Tomb, inside. 

. Interior Colonnade of King Shafre’s Tomb, No. 1. 

. Interior Colonnade of Kiug Shafre’s Tomb, No. 2. 

. Interior Colonnade of King Shafre’s Tomb, No. 3. 

. Interior Colonnade of King Shafre’s Tomb, No. 4. 

. Well Room in King Shafre’s Tomb. 

. No. 1 of Sepulchral Chamber in King Shafre’s Tomb, tested 


for orientation, by Sun’s shadow, four minutes before noon, 
apparent solar time. 


. No. 2 of Sepulchral Chamber, tested as in No. 13, at 


noon. 


5. No. 3 of Sepulchral Chamber, tested as in No. 14, four 


minutes after noon. 

Red Granite and White Arragonite in King Shafre’s 
Tomb. 

Cluser view of No. 16. 


TOMES NEAR THE PYRAMIDS—thive boxes. 


Fast Tombs Cliff from North-east. 

fast ‘ombs Clit! from Eastern plain. 
Day-guards’ Tent at East Tombs, No. 1. 
Day-grards’ ‘Lent at East Tombs, No. 2. 
Day-yvuards’ Tent at East Tombs, No. 3. 


. Day-guards’ Tent at East Tombs, Ne. 3. 

- Base of Cliff at East Tonbs, No. 1. 

. Base of Cliff at East Tombs, No. 2. 

- Base of Cliff at East ‘Tombs, No. 3. 

» Interior of Tombs rev ealed, by breaking away of front of 


Cliff. 


- Tombs in East Face of Pyramid Hill. 

- Hieroglyphics on a Tomb Door-jamb. 

- Tomb Door and Arab at base of Cliff et Easc Tombs. 
. Group of Arabs at East Ton:)s. 


VOL. 1. " 
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15. 
16. 
17. 
18. 
19. 
20. 
21. 


99 


25. 
26. 
27. 
28, 
29. 


oo bo 


qa 


23. 
24, 


Tombs on East Face of Pyramid Hill. 

Tomb Entrance on East Face of Pyramid Hill. 

No. 16 closer. 

Tomb Mouth with bones, at East Tombs, Pyramid Hill. 

Part of No. 18 magnified. 

Part of No. 18, further magnified. 

Stone-coffin Figure on Pyramid Hill. 

Discussion over the Stone-coffin Figure on Pyramid Hill. 

Utterly broken Tombs on Pyramid Hill. 

Sarcophagus at bottom of Campbell’s Tomb, viewed from 
above. 

Shadow of Pyramid extending over Egyptian plain. 

Sunset Shadow of Pyramid. 

Ruined Tombs and Hills near the Sphinx. 

Travellers’ Road up East Face of Pyramid Hill. 

Syuare Sepulchral Well on Pyramid Hill. 


PORTRAITS AT THE PYRAMID—one box. 


. Mrs. C. P. 8. at East Tombs. 
. Tbraheem,—cvok, diragoman, and head-servant. 
. Ibraheem, enjoying his ofium cum diy., after the service 1s 


over, 


. Alee Dobree on Guard at East Tombs, and dreaming of his 


own house and date-trees. 


. Alee Dobree annoyed that he was not allowed to desert tc i 


party of Travellers one day, and receive baksheesh. 


. Sheikh Abdul Samud of the northern Pyramid village. 
. Smyne, Ibraheem’s help, at East Tombs. 

. Alee, the Vay-guard at East Tombs. 

. The Lamb presented by Sheikh Murr. 

, Sheikh Murti, of the southern Pyramid village. 

. Arab Group on roof of Sheikh Abdul Samud’s house. 
. Madame Abdul Sawud and Family. 
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__ I. 
2. 
3. 


4, 
5. 


PYRAMID MOVING FIGURES—one box. 


Village with Figures on the Sands, south of Pyramid Hill. 

The Cultivated Land of Egypt from the Sand-plain. 

The principal Pyramid Village, and the Eastern or Mokattam 
Hills in the distance. 

The Northern Pyramid Village. 

Travellers ascending the Hill towards the Great Pyramid, 
accompanied by Arabs. 


6. No. 5 magnified. 

7. Hawk on the wing. 

8. The Slave-merchant. 

9. Line of Camels. 
10. Travellers returning from seeing the Pyramid. 
11. Distant view of Pyramids of Abooseer, south from Jeezeh. 
12. The Last Man. 

NUMBER OF LANTERN PHOTOGRAPHS. 

Great Pyramid, : 66 
Second Pyramid, . : , ; 17 
Third Pyramid, : : 7 
Sphinx, : : : : 6 
King Shafre’s Tomb, : ; 17 
Tombs near the Pyramids, : 29 
Portraits st the Pyramids, : 12 
Pyramid Moving Figures, ‘ : 12 


I. 
2. 
3. 
4, 


Total, = 166 


PHOTOGRAPHS PREPARED IN DUPLICATE FOR THE 


S “EREOSCOPE. 


North-east Socket of Great Pyramid, and Corner of Masoury. 
North-east Socket and its Excavators. 
North-west Socket of Great Pyramid. and part of Pavement. 
South-east Socket of Great Pyramid. 


ws 


wT TAoM AM A OH 


Upper part of Great Pyramid, viewed from East-north-e 


Azimuth Trenches. 

North Azimuth Trench. 

Outer end of East-north-east Azimuth Trench. - 

Same repeated. 

Inner end of East-north-east Azimuth Trench. 

Coffer in King’s Chamber, by magnesium light. 

Upper North-east corner of Coffer, by magnesium light. 

Upper South-east corner of Coffer, by magnesium light. 

Lower part of Niche in Queen’s Chamber, by magnesi 
light. 

Second and Third Pyramids, with South-cast corner of Gri 
Pyramid. 


Ont af ahant Ffty ceneral anhieeta 


SPECIMENS BROUGHT TOME. 


THESE were ahlnost entirely hand-specimens of 


the rocks ; for if some of them were parts of monu- 
ments, they were ancient fragments of them only, 
trampled under foot for ages, and now picked up 
off the ground merely to illustrate the material ; 
and show what has been brought to the region by 
man, and what by nature. The series was as 
follows :— 


1. 
Z. 


dv. 


Numimulhte Limestones of the Pyramid Will. 

Fossils of various kinds, Gypsum, and Sand, from the 
neevhbourhood of the Second Pyramid, Third Pyramid, 
and Sphinx. 

Rock of Fossil-shells from the top of the hill tu the south of 
the Pyramid Hill. 


. Foesil-shells, Echini, ete., irom hii. abit three miles farther 


south. 

Nineteen fragments of Casing-stones of the Great Pyramid, 
picked up out of tie rubbish at its foot. 

One ditto uf the Second Pyran:id. 


. Cakes of Salt from the Horizontal Passage in the Great 


Pyramid. 


- Salt Incrustations and a piesc of stone from a fisssxe in the 


West Wall of the Queen's Chainber. 


Fragmenis of Diorite picked up er the northern edge of 
Pyramid Hill. 
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10. Fragments of Basalt, Granite, and Arragonite picked up at 
various parts of the Hill. 

11. Fragments of Pottery, Glass-beads, etc., in the rubbish out- t- 
side many Tombs. 

12. Jasper-pebbles, Quartz-pebbies (loose and in their matrix 
rock), together with portions of Petrified Wood from the 
neighbouring hills of the Libyan Desert. 

13. Various Insects of the Region, including a large, brown, 
round-bodied Beetle from the Interior of the Great 
Pyramid, pronounced by W. R. M‘Nab, Esq., Jun., to be 
without eyes, and to be ‘a species of heteromera, ap- 
‘ parently new, but not yet sufficiently examined.’ 


Examples of all the geological specimens, together 
with sixteen of the casing-stone fragments, have 
been presented to the Royal Society, Edinburgh, 
and are deposited in their Museum. 


ANALYSIS OF PYRAMID MATERIALS, by WILLIAM 
WALLACE, Ph.D., Chemical Laboratory, Mechanics’ 
Institution, 38 Bath Street, Glasgow. 


THE following particulars are extracted from two 
letters by Dr. Wallace in 1866, dated February 2 
and March 29, respectively,—after receiving some 
Pyramid specimens from the author. 

1. Granite ; small fragments picked up here and 
there about the Pyramid hill; a darker and duller 
red granite than that of Scotland, but apparently 
much more durable under an Egyptian climate. 

This appears to be a syenitic granite containing 
very little mica, and therefore less likely to be 
affected by extreme changes of temperature than 
such granites, as the Peterhead. I have taken the 
specific gravity of various specimens for comparison, 
using pieces of half a pound to on. pound. 


From Pyramid neighbourkocd, . . a 273) 
»» Peterhead (red), : : , . = 2-646 
»» Ross of Mall (bright re), , . = 2°646 
» Summit of Ben Crrachan (rc.l), ; . = 2612 


2. Basalt, picked up loose on Pyramid _ hill. 
Specific gravity of the following specimens .— 


Large-grained basalt, ; , ; . = 2:3863 
Medium size grained basalt, | , . = 2919 
Fine-grained basalt, : . . se 278d 
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I have some doubt about the fine-grained speci- 
men being basalt, and I am not quite satisfied that 
any of them are basalt. The two first of the abowe 
specimens contain a mineral which appears to be 
glassy felspar, and I am somewhat inclined to think 
they are syenitic. 

3. Dionte? This stone, of which you state the 
earliest Egyptian statue is made, appears to me to 
be a hornblendie quartzite. It consists chiefly of 
quartz (at least the pieces you sent me), but there 
is some hornblende and also pearl-spar, clearly point- 
ing out, I think, that it is a metamorphic rock, 
rather than an igneous one. It is extremely hard 
—having in fact the hardness of quartz,—and I 
really cannot suggest the probable means by which 
it was fashioned into a work of art. Specific gra- 
vity = 2°755. 

4. Gypsum, picked up loose near the third Pyra- 
mid. We have here two specimens, one of selenite 
and the other of fibrous gypsum. These both con- 
sist of hydrated sulphate of lime, CaO, SO,+ 2 HO, 
very pure. 

5. ‘ Alabaster or arragonite,’ from the interior of 
King Shafre’s tomb, and the neighbourhood of the 
‘temple’ on the cast of the second Pyramid. Two 
picces, one massive, the other crystalline, both con- 
sist of carbonate of lime without any sulphate 
(therefpre probably arragonite, and decidedly not 
alabaster). The crystalline specimen is, I think, 
eale-spar ; it is L090 soft for arragonite. 
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6. Mortar. The white mortar referred to in 
your note does not appear to have been sent. The 
: pink mortar is exactly the same as that I formerly 
analysed (see Chemical News for April 21st, 1865), 
consisting chiefly of hydrated sulphate of lime, with 
a little carbonate. 

7. Casing-stone fragments picked up in _ the 
rubbish around the Great Pyraniid. 

I have estimated with great care the specific 
eravity of this—allowing for absorption while in 
the water, ete., and findit to be 2°0907 ; weight of a 
cubic foot = 130°3 Ibs. This is not lighter than | 
would expect such a stone to be. It is a limestone, 
ond contains siliea and alumina, 8'°489 ; carbonate 
of inagnesia, 5°697; the remainder, 85°83, being 
carbonate of lime. It contains also a minute quan- 
tity (not estimated) of oxide of iron, which accounts 
for the brown coating upon the extcrior surface of 
the casiny-stones, 

(On bemg struck sharply by a hammer, a foetid 
odour, like that of sulphuretted hydrogen, is elicited ; 
as Dr Clarke noticed in 1801. —C P. 8.) 

8. Stone of the walls of the Queen’s chamber with 
saline incrustations. [ selected a piece of this stone 
containing no visible salt, and found in it 5°90 per 
cent. of salt, chiefly :ommon salt. 

9. Nummulite rock of the Pyramid hill, nearly 
white. 

This is a limestone containing 0-4 per cent. of 
Common salt, and 1°95 yer cent. of sulphate of lime, 
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also 0°15 per cent. of carbonate of magnesia; ‘20 
per cent. of organic matter; 1°00 per cent. of silica, 
and 2:4 per cent. of alumina, phosphoric acid and 
oxide of iron. The remainder is carbonate of lime, 
93°9 per cent. 

The darker coloured nummulite rock contains a 
little more organic matter and oxide of iron. 

10. Rock of hill south of Pyramid hill. 

This is also a limestone containing 5°03 sulphate 
of lime, and 0°23 per cent. of common salt; also 
2°58 carbonate of magnesia; 1°2 organic matter ; 
4°8 silica and clays ; the remainder being carbonate 
of lime, with a little oxide of iron. 

11. Rock near second Pyramid, in loose blocks 
near its foot, with special fossils. 

This is also, like the others, a limestone, but con- 
tains no common salt—or only the most minute 
trace, and vcry little sulphate of lime (0°8 percent.) ; 
silica and clay, 3°10; organic matter, 0°44 ; oxide 
of iron, phosphoric acid, and a little alumina dis- 
solved from the clay, 44 per cent. The remainier 
is carbonate of lme, with a little carbonate of 


magnesia not estimated. 
Ww. W. 


PYRAMID MEASURES BY F. AYRTON, Esa. 


ANGLES of inclination of corner lnes of Great 
Pyramid, taken from the top with a theodolite— 


North-East angle of Pyramid, Ist observation, = 4]° 19’ 20” 
“4 a 2d ai = 41 34 40 
+m ” 3d » = 41 ll O 
North-West anvle - ‘ : ' . = 41 39 40 
South-West anyle we ; : : . = 41 41 =O 
South-East angle 5 : : : . = 41 40 O 
Mean of North-West, South-West, and South- 

East angles, ; . : : . = £1° 407 13” 
Mean of the six observations, ‘ . =e £1° 80’ 57% 
Meau of second observation of North-East angle, 

ard of North-West, South-West, and South- 

Fast angles, . ; ; ‘ . = 41° 38’ 50” 


Note to the three observations of the North-east 
angle.—The disaccordance arises from the great 
irregularity of the angular projections of the stones 
at this corncr. It is very difficult not only here, 
but at all the angies, to select those points down the 
angular line, which may hcst coincide with the in- 
tersections of the genera! planes of ube adjacent sides 
—themselves hardly piar:cs. 
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ANGLES OF FACES OF THE GREAT PYRAMID. 


North face: theodolite in the centre on top, = 52° 42’ 20" 
5 theodolite in another place on top, = 651 651 40 

a theodolite in a third place on top, = 51 53 f' 
West face : in centre of top, = 54 44 20 
South face : a é : : . = 55 58 O 
East face : - lst observation, = 52 38 40 
” ng 2d es = 654 44 40 

re oe Mean, = 563 46 40 
Mean of all the facial observations, = 53° 31’ 49” 


(F. Ayrton, in October 1841.)—-East face of Pyra- 
nud, probably the least worn, in its present state has 
angle of inclination = 53° 46’ 40°. 

(Howard Vyse, in 1837.)-—Casing-stone angle 
= 51° 50’ and 51° 52”, 

Supposing altitude of Pyramid to have been 
11-16ths of base; then angle of clevation at foot 
would he 53° 58’ 28"; 

Or, supposing altitude of Pyramid 2-3ds of base, 
then angle of elevation at foot would be 53° 7’ 48"; 

Or, supposing altitude of Pyramid 5-8ths of base, 
then angle of elevation of foot would be 51° 20’ 25°; 

Or, supposing angle of elevation of foot of Pyra- 
mid to have been twice the angle of inclination of 
the entrance passage, and this to have been the 
angle given by the incline formed by two horizontal 
and one vertical, then such foot angle of Pyramid 
should be 53° 7’ 48°. 


Inclination of entrance-passage by Howard Vyse, = 26° 40’ 18” 
Do. olserved ly F. Ayrton, with a theodolite 
at Fup of passage, and a lamp placed at 
butte. ciose to subterrancan chamber, = 26 41 O 
Bo. computcl on sapposition of being the in- 
celine tormcd by two horizontal and one 
vertical, . ; ; we 926 33 54t 
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INCLINATION OF GRAND GALLERY (ASCENDING 


PASSAGE). 
° ‘Measured by M. Jomard in 1800, . : 25° 55’ 30" 
Bs Howard Vyse in 1837, . 26 18 O 
sie F. Ayrton in 1841-- 

by measurement of a base and 
perpendicular, : » = 25 17 36 

by measurement of a hypothenuse 
and perpendicular, ; . = 25 42 53 


The combinations from linear proportions are very 
curious, particularly the result of double the angle 
of the sloping passage, derived from two horizontal 
to one perpendicular equalling the angle of ineliia- 
tion of the face of a Pyramid, whose height is 2-3ds 
of its base Vength of side of base). [am persuaded 
that this view of the subject deserves consider- 
ation." (Signed) FE. AYRTON. 


CAatho, 4th January 1865. 


1 The above is little more than a hastily written memorandum, or 
short extract. out of a lengthy paper on the subject commenced by its 
author mony years ago, but apparently never completely finished. 
Yet in as iar as it goes, that paper, of which [ was kindly allowed a 
reading, shuws so perfect a comprehension of all the methods and 
detauila of mathematical mensuration, and such unflinching honesty, 
that Pyramid literature bas lost much from the memoir not having 
yet been published. Pyramid literatare, however, [ would suggest, 
rather than our knowledge of the ancient for.n of the Pyramid ; for 
the subject having been pursued perhaps tuo exclusively as a problem 
of pure science, the author has been led into several errors of conclu- 
sion, by applying his measures to decayed and therefore altered parts 
uf the surfaces. Hence his largely ervoncevs angle of the faces of the 
Pyramid as measured from the top; and they are self-preved to be 
erroneous as applied to tae whole fac. ¢ side, when the angle of such 
side is computed from the observed enules at the corner-lines of the 
Pyramid ; where the measures, toc, ere more aceordant with each 
other on account of the greater hardness of the stone there, and the 
less amount of degradation and dicrepair.—C BP. S. 


PYRAMID MEASURES BY MESSRS. AITON AND.- 
INGLIS. ; 


THESE measures were taken by Mr. Inglis in April 
and May 1865, at the Great Pyramid, according to 
instructions from Mr. Aiton, his employer; and 
they were afterwards drawn out in Mr. Aiton’s office 
in Glasgow, I beheve by Mr. Inglis, in form of a 
series of plans and sections arranged on one long 
roll of tracing-cloth,—a copy of which was kindly 
given to me by Mr. Aiton in November of the same 
year. The measures taken, arc mostly entered on 
the cloth against their respective subjects, and in 
feet and inches, which are here reduced to inches in 
the following extracts, from such numerical entries :—- 

Whole height of Pyramid = 5481 British inches above. (as I, 

C. P. 5., suspect) the floor of the north-eastern socket ; 


whence, reduced to the Pyramid pavement, the quantity 
becomes 5475 Pritish inches. 


Spectas. HYPSOMETRIC DATA. 


From level of From Pyrainid 
Names of Subjects. general pavement, 
alluvial plane, assumed. 


|British inches. 


Floor of King’s Chamber, + 3360 +1714 
Floor of horizontal passage, + 2537 + 891 
Floor of Queen’s Chamber, + 2504 + 858 
Junction of floora of entrance-passage, and + 1806 + 160 
of lst ascending passage, produced, 
Floor of North-East socket, + 1640 —- 6 
Floor of South-East socket, + 1627 — 19 
Sand plain, variously, . + 246 — 1400 
Alluvial plain. : ; 0 — 1346 


Well-water in alluvial plain, — 120 — 1766 
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Tur First Firry Courses From BasE or PyRamip, 
THEIR HEIGHTS IN INCHES. 


a 
Height in Height in 
Number of inches at inches at Number of 
course from| South-west North-east [course from! South-west. North-east. 
base. angle of angle of base. 
Pyramid. Pyramid. | 
= eee teste - 
1 ie | 26 32 33 
2 45 28 \\ 27 32 32 
3 54 51 |} 28 31 Sit 
1 4 45 57 || 99 29 34 
5 45 46 ! 30 29 14 
6 11(+32)4] 31 28 58 
7 76 33 | $2 28 29 
8 46 40 33 28 Sal 
9 34 39 34 27 57 
10 40 4] 35 26 28 
1} 31 3-4 36 27(+25)% 52 
| q2 | 32 35 ary, 24(4 26)7] 28( +22)? 
13 27 38 | 38 24(+25)3] 49 
14 32 35 39 4} 43 
15 30 27 | 40 25 38 
16 28 | 41 sdk 36 
17 29 57 | 42 49 34 
1g 28 27 43 46 asa 
19 | 21 3l | 44 32 64 
20 ; 39 53 45 31 29 
ZL fo. 4 37)% 37 46 21 33 
22 | 37 38 47 41 41 
23 i 10 24 48 4} 38 
24 36 23 49 38 26 
25 | 33 | 34 | 50 2 36 
Corrected? gag 871 j 26—50 | 834 854 
Buns, ' | : 
| 
i | 1-50 |_ 1678 1725 
| Mean, 858 | | 1702 


Some of the co:rs:s, in the drawing from which 
the above numbers are deriv2d, are eutered in pairs, 
as the 6th and 7th of the south-western angle, 
and the united height given at the 7th only. 
Others I fear are not entered quite correctly, for, on 
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comparing them with my own measures, and with 
photographs,—it would appear that course 21 of the 
south-west angle is missed out ; course 6 of the- 
north-east angle, is in large error ; while courses 36, 
87, and 38 at the south-west angle, and course 37 
at the north-east angle of the Pyramid, have alto- 
gether failed to notice (so far as these small figures 
are concerned, for the drawing itself seems more 
accurate) the very remarkable and sudden increase 
which in reality takes place there, in the thickness 
of the Pyramid courses. Wherefore, correcting for 
these several errors, as indicated, — we have the 
heights of the first twenty-five and first fifty courses 
of the Pyramid, at the south-west and north-east 
angles, as given at the foot of the columns above. 

In the original drawing alluded to, the figures for 
the heights of all the rest of the courses up to the 
top of the Pyramid are given,—but as the ano. 
malies seem to inerease in ascending, T have not 
attempted to investigate them further. 


KING'S CHAMBER. 

The measures by Mr. Inglis of the sizes and 
numbers of the stones composing the walls and 
eciling of this chamber, appear to have been his 
final and most complete work at the Great Pyramid ; 
and do him much eredit, besides giving a completer 
account of them than has ever been published before. 
The followi: particulars are derived from the num- 
bers entered iby iim on each stone, in his large ancl 
architectural dviiwing :— 
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Nortu WALL ; 
Lengths of stones, from joint to joint, in a several courses. 


Sea are ac NEESER ORE NREE DO a 


a at ee, 


l 
‘ First 
' To ae 
umber of Joint, |] $HUNBLOF | Boson | Thied | Rrartn [e ee a 
floor, ing. 
Inches. Inches. Inches. Inches. Inches. 
East wall, : 0°0 0-0 | 0-0 0-0 0-0 
First from East wall, 41°5 122-4* 122-4* 36°0 190-0 
Second a O1°4 55-4 84:0 54:0 222-() 
Third = 40°0 53:0 44°() 84:0 sas 
Fourth - 57:5 770 61-4 51-0 
Fifth - 63°0 66:0 SL4+ 79:0 | 
Sixth + 49°9 37°9 485+ 61:9 
Seventh ae 42°6 sate ye 46°0 
Eighth, or West side, 559 : : zt 


Sum, or length of } _ 7 . ils 
room ou North side, | AILS | 4lb7 | 41h 411°9 412-0 


1 i \ 


eee ee A INLET SOO OL AON Oe arm ee eT A Op A Fe 


Soutn WALL ; 
Lengths of stones, from joint to fount, in the gaits COUrseS. 


_— 


I OL TILT re er ae ew I aS as a eee ne oo 


| i | 
First ? : - Top course, 
Number ofsont, | ShaPnixt | Soumc: | curse, | Coure. [SEE 
oor, 
ee he eee | ie 
Inches. tnches. Inches. | Inches. Inches. 
East wall, : 0-0 0-0” 0-0 0-0 0-0 
First from East wall, 37-4 798 43°0 510 60-0 
Second a 63-0 35-3 55-0 67-0 193-0 
Third 05 3,4 | 40:0 | 720 45°0 ew 1590 
Fourth 2 461 ' 39”) | 120-0 42-0 
Fifth +3 475 | 5B | 635 72:0 | 
Sixth ‘5 39° | 475 1 BS 43-0 | 
Seventh _,, 400 | 41-0 | 420 |... 
Kighth _,, 401 | 385 | | 49:9 
Ninth 430 | 353 RS es 
Tenth, or West wall, 18-0 | | | oe iat 
Sun, or length of ee a | ; | i ania 
a on the Sout | 412°] AQ“) 411-9 | 413-9 412-0 
ide 


ee ee = eee _—— ne ne ae 


ee. ee ee pitted ast oere 
* The same block of stone here serves or fills up oth these courses, 
making thereby a strong roof to entrauce passage. 

(CP ay two blocks in my measures are 63-6 ant 36° inclica long.— 
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Lengths of stones, from joint to joint, 


PYRAMID MEASURES BY 


East WALL ; 


eR 8 RR NN NE pn 


Number of Joint. { 


First from South wall, 
: Second 


Third 


| 

: 

| South wall, ; 
: ‘ 
| Fourth 


Fifth, or North wall, ! 
| 


; Sunn, or breadth of } 


room at East end, 5 


Lengths of stoncs, from joint to joint, 


Number of Joint. 


North wall, : 
First from Norch wall, | 
Second a 

Third ae 

Fouwth vs 

Fifth, or South wall, 


Sum, or breadth of ) | 
room at Westen, (| 


First 


COUrse, or 


hat next 
to floor. 


Inches. 
0-0 
49-9 
635°0 
44-0 
31-0 
16-0 


West WaLt ; 


205-9 


ee te ne eee 


Second 
course. 


faehes. 

0-0 
4n-g 
69-0 
aa-0 
370 
15-0 


205°9 


[SECT. v. 


in the several coursés. 


| 

' Third Fourth [PoP course, 

| ~ course. coiling, 
Tnches. Inches. Inches. 
0-0 0-0 0-0 
510 42:0 205-9 
69-0* 35-0 eae 
33-0* 48°0 
52°9 37°9 

43-0 


2059 


to 
-~ 
Ve 
ce 
— i 


sore momen 


in the several courses. 


Thiel of Fourth Forth | 
COL se’ "  @aursa. Cougs, 
| | | 
Trehes, Liches | fuehe 
; 00 | a0 an 
1 399 | 58-8 205-0 | 
5S) | 41-0 | 
67-9 | 41-0 | 
| 450 65) | | 
a pe eer 
| 6 5°9 | 
| 205°9 | 2058 | 205 | 
— | Stu, a 


* These blerks A Oar in my measures as 58$°2 and 44:8 inches respee 


tively. —(C, P. 8.) 
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CEILING. 


Formed of stone beams crossing from south to 
north wall in single lengths. 


Inches. 
Breadth at West end, 90) 5 9 
And at East end, : 905°9 
Length of mean, . 411-8 


The length being thus made up of the breadths of 
the several beams,— 


From West wall to first joint, —. "O30. 
From first joint to second joint, 60-0 
From second joint to third joint, a7 0 
From third joint to fourth joint, 45-0 
Froin fourth joint to fifth joint, 55:0 
From fifth joint to sixth joint, . 01°8 
From sixth joint to seventh jornt, 53-0 
From seventh joint to eighth joint, 46°0 
From eighth joint to ninth joint, 21-0 

Sum, or length of ceiling, . 411°8 


Heicut oy THE WALLS IN THE KING’ CHAMBER, AND OF THE 
CoURSES COMPOSING THEM. 


rr re remem a | eT SR LS SAR 


{ 
| East wail. West wall. 


| 
| 
| ore Suc 
| 


Courses. ! Cours 

North | South North South 

| side of. | side of, Pside ad { side off 

mee wie dias eh. «it Mh sleeve, fone eee etal 

t 4 

I Inches. } tiehes. - Inehes. } Inches. 

First, or floor course, 41-6 | 43-6 i Furst, or floor course, £0°9 | 0-9 

Second course, 1 ASO; 48-0) Second course, 2 4G | 461 
Third course, ; 46°° tO Third course, J, fo | 45-8 | 
Fourth course, - 48-0 | 47-2 8 Pouch course, . &8-0 1 48-07 


Kifth, or top course, 47-0 47“ ith, or top course, 6 8-0 43 


{ 

aie | 
~ | oan 7 Sum, or hegsht of Q | 
230°6 |2go-¢ | Mums Or hee EU ong | 225-6 
oo : King's ¢ haniher, a oY aS 


King? 8 paeebet, 


ors 
eee 
78 ae - eee oy 


1. 
Sum, or height of { | 


te en a a 


we ee = a ee re ee, 


' 
ry 
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North wall. South wall. 
Coursca. i. ee Courses, 
West ; Enst | West East 
end of. | end of, end of. | end of. 
ae PARC SENET i ee ee ae ee a ate 
Inches. | Tuches, ) e Inches. | Inches. 
First, or floor course,| 41°6 ; 42:0 || First, or floor course,| 41°4 | 41:8 
2 | 
Second course, | 47-2 | eal | Sccond course, - | 468 | 460 
a | | . 91-2 || Third course, P 47°0 | 48-0 
Phird course, ple | 
pai i | apg || Fourth course, . | 466 | 468 
ourth course, 48°00 | 46: : ; 7 
Fifth, or top course, | 45°5 | 46:1 Fifth, or top course, | 47-4 | 45:6 


Sum, or height of } 


King’s Chamber, ( 


re a ee ee eee oe 


229-1 | 2297] 


King’s Chamber, 


Sum, or height of 299-2 | 298.0 


——— 


FRENCH MEASURE OF THE GREAT PYRAMID’S 
HEIGHT, 1n 1800 Ap. 


Tue French savants of 1799 appear to have paid 
special attention to linear measures, particularly 
those of the Pyramid’s height, both trigonometrically 
and by means of measuring each successive step, 
with a rectaneular measuring-staff appropriately 
arranged, This latter mode of mensuration was 
performed firstly by MM. Jomard and Cecile before, 
and seccndly by M. Le Peére and Colonel Coutelle 
after, the discovery of the ‘suckets ;’ hence the 
measures of the former are deficient at the starting- 
point, and I have replaced their imperfect idea of 
the two first courses at the ground in the following 
table by the same quantity derived .rom the second 
pair of observers, This pair seem to have begun 
their measures, not from the bed or floor of the 
socket, but from its inner elec, rather more than 
eight inches above th. same, and therefore practi- 
cally identical with the ‘pavement’ surface which ] 
have assumed as the datum-plane of Great Pyramid 
hypsometry. 
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From the pavement then below, the French step- 
measures extend up to the topmost stones on the 
summit of the Pyramid ; but as these topmost 
stones consist of two small fragments only of 
courses, one on the other,—I have thought that M. 
Nouet the astronomer had more reason in terminat- 
ing his trigonometrical measures for height, at the 
‘ platform’ of the summit. Hence to make the 
points measured between, similar in all cases, I have 
cut off the two uppermost registered courses, which 
are the fragments before alluded to, from both the 
sets of stcp-measures,—whiuch then terminate above, 
also with the platform. 

This platform is easily recognisable as being about 
400 inches long in the sides, and being the 202d 
course from the pavement upwards. The eminent 
French authorities indeed mark it the 20ist; but 
then they make only one course of really the two 
lower cnes, without apparently having good reason. 
They have, for instance, actually entered them in 
two several portions, as in the column of Le Pére 
and Coutelle, but yet have summed them up together 
as a single course only,—because the upper one 1s 
part of the solid and standing rock of the hill, and 
they imagined that it indicated a high base to have 
originally extended all round the Pyramid. But 
Colonel Howard Vyse has since shown that no such 
high base ever existed ; and my own phutographs of 
the north-east corner of the Pyramid show a second 
higher ledge of the same standing rock further 


SECT. V.] GREAT PYRAMID. 311 


inside than the shelf above alluded to; and in such 
a position of level with regard to the courses of 
masonry proper,—some of which are outside it,—as 
to show that it does not rule their number or heights. 
In addition to which, other photographs show, by 
the remains of coarse mortar outside the lower ledge 
of rock, that there were stones of Pyramid masonry 
courses outside that also, rendering its service in 
the structure solely to supply some of the interior 
bulk of building. 

Hence there appears abundant reason, from the 
Pyramid itself, for giving force to the apparent 
separation which the French philosophers did see, 
in the whole height of their nominal lowest course ; 
and for calling it now with certainty, ‘two.’ Whence 
also, the height from the pavement below to the 
platform above,—which in their own immortal work 
appears as 201 courses,—is represented in the fol- 
lowing English edition of the same as 202 courses: 
though with the same total height. 

But while modern photographs lead me to make 
this correction on the work of those eminent savants, 
they have led me also to bear tcstimony to the 
remarkable accuracy cf their measures of heights of 
the courses, for a great extent up the Pyramid’s side; 
and it would be most satisfactory to their excelsior 
spirits, could they beaold those apparent anomalies 
which they chronicled so faithfully at the 36th. 37ta, 
and other courses, completely borne out in oue of the 
recent Nature-painted views of the Pyramid. In 
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fact, their measures of the courses of the Pyramid 
are extraordinarily good, and stand far before all. 
others which have ever been made, either before or 
since, my own included : all honour to them there- 
fore. And yet, for practical purposes, it is necessary 
also to mention that in the pages of their measures in 
Antiquités Memotres, vol. i., there are no less than 
four errors of a whole metre, or near it, each in Le 
Pére and Coutclle’s measures as given in metres ; 
errors, however, not of theirs in the measures, but 
of M. Jomard in reducing the old French feet 
and inches actually employed to metres; or per- 
haps they are only printer’s errors, except that 
two of them are repeated in the large engraved 
section of the Pyramid at Plate xiv. of their 
largest sized plates (vol. v.); and the only pub- 
lished Pyramid section I know of, which has at- 
tempted to give pictorially the true height of every 
course. | 

The errors alluded to are contained in pages 533 
and 534 of Antiquités Memvoires, vol. L ; and the 
corrections required to the figures printed there, 
are— 


Courses as now numbered from the pavement upwards. 


No. 37, : ; : + 1:0 metres. 

» 101, : : ; — 10 ,;, 

» 170, : : . —~0O9 ,, 
And 186 and 187 combined, . +10 ,, 


In my own reductions of Le Pére and Coutelle’s 
measures from metres to British inches, I have 
taken the liberty of dividing the several cases which 
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he gives of only one measure for two small steps,— 
so that every step may be represented by figures ; a 
proceeding which does not alter the whole height, 
while it makes errors of the above quoted nature 
easier to detect. At the same time, having only 
carried such reduction to the nearest inch, at every 
one of 202 steps, there ariscs a small difference 
between M. Jomard’s and my summing up ; and as 
he went to many more decimal places than I did, I 
prefer to take his final sums for the whole height ; 
wherefore these are given at the end of the 
columns. 

Touching the deeree of trust to be placed on 
these measures, it will be interesting to all who re- 
spect the name of M. Fourier, to know, that he con- 
sidered the mode employed,—that is, by the sepa- 
rate observations of 202 steps,—and gave it as lus 
view of the probable crror of the final result, as 
dependent on the error likely to be committed at 
each step,—that it would be bounded by the known 
limit. uf error of one measure, multiplied by the 
square root (not the simple number) of the number 
of similar operations. — 

Whence M. Jomard concludes the limits of error 
of his own obser¥ations dependent on having made 
each measure to a cluseness of ‘6 lines’ only, to be 
under 8 inches. Bat Le VPtre and Coutelle, he 
thinks, should have smailer iimits of error, ¢s they 
apparently measured to single lines 

If, however, in one place, from two step mea- 
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sures and one trigonometrical measure, the French 
savant thus gives the vertical height from pavement 
to platform at summit, or 202 courses of the 


Pyramid 
= 5437 British inches, 


we should caution our readers that he sometimes 
cuts off from this, the 72 inches of the first two 
courses from the ground; but’on the erroneous 
theoretical idea we have already exposed, of the 
inclined surface of the ancient Pyramid having only 
begun at that upper level. 


Frenca MEASURES OF Great Pyramiv’s VertIcAL HEIGHT. 


ee NR = 8 NI ce = A A ne ee ee Do a ee a ry 


i 
Number; 
ce UPSE; 4s ineasured Ly | As measured by 

rom fo sygap, Jomiandt and) Mo he Pere and 


Sumber 
of course 
“ft restaa 


AS measured by 
M. Le Pere and 


As measured by 
MM. Jomard and 


ee Cecile. | Colunel Coutelle, te | Cecile. Colonel Coatelle | 
upwards. | -upwards, | ! 
— | | ssa ere ie cued Shas Seeing 
cu Pecue | a | | | ae 
Br.in. Br.in. Briar Brite Mrin, Brin. Brin. Brin. Brin Brin : Brin, Br. ih | 
Riigos, | fee, i ee bay [faa 
2 | . | 52 22 | OE, 24 ft | 
3 | 56 | 5b | — 23 I 8b | 35 , | 
4 | 43 | faa} 0) ae tae | 8s 
5 | 4| | 41] | ° 285 | 38 (146)¢859)1 33 (149) (877 
6 | 41) | | 38 | 26 | 36 | 33 | 
7 139) | 39 27 | 24 | 30 aa 
g | 41 | 42 | 28 | 31 28 | | 
9 | 39 | 36 29 | 30 | 29 | | 
10 | 36 | 412, 412; 41 | 418; 418; 30 | 28 | 295)1008) 29 , 298)1026 
11 | 33° | lar a ae “23 
12 | 31 35 1 32 [ 27! 31 | 
13 | 28 a3; of ¢ a8 127) 27 
14 {| 29 26 er: one | 26 | | 
15 | 29 | 1; OY 26 3 
16 | 29 | 7 ae | 36 | 49 Bd | | 
17 {| 26 | QQ | 37 «| 42 | 42 | ! 
hy | 27 | 28 38 BT 37 | | 
i9 | sz! | 31 ! | 39 | 36 36 | | 
20 | 37 | 801, 715 38 310 728° 40 | 33 329]1337| 33 | 336)1362 
Sens he araces 3 oe : ' 
| e 4 | | Nees 


any ne ee 


cACe Une RS aperemntonamntgie 66 UT! -a aR epee e sm H Nene we Oh erg AOI ener OPS ae ene 
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Frencn Measures or Great Pyramin’s VerticaL Heicut—continued. 


Number | No. of 

of course) Ag measured by | As measured by || GN® | Ag measnred by | As measured by 
from MM. Jomard and M. Le Pére and ava: MM. Joninrd and | M. Le Pére and 
A Cecile. Colonel Coutelle. || ont Cocile. Colonel Coutelle. 

upwards. lupwards, 


ed 


Br. in. |Br.in.| Br.in. | Br.in.| Br.in.| Brin. IBr.in.: Brin.|Br.in.| Br.in.| Br. in.{Br.in. 
4l 33 33 | 81 24 Q4 
42 | 30 31 | $2 | 24 23 
43 | 30 28 | S38 | 24 23 
44 | 33 34 | 34 | 93 25 | ° 
45 | 42 39 | 85 | 28 25 
46 | 39 38 | $6 | 21 22 
47 | 27 27 | 87 | 27 | o4 
48 | 35 34 | 83 | 22 | | 24 
49 | 36 37 1 39 | 33 | 26 
50 | 33 | 33811675; 33 | 3384/1696) 90 | 22 | vagloz24! 29 24512746 
51 | 29 _ 27 1 Of 30] 29 
52 | 2+ 27 ‘| 92 35 | 36 
53 | 26 | 1 O25 1 938 | 33 | 33 
bt | 26 | 25 | 94 | 80 | 29 
55 | 23 26 95 | 27 | 25 
BG | 25 26 '| 96 | 26 | 25 
57 | ot l 25 1 O97 | 24 | O4 
58 | 25 | | | 25 | 93 | 24 23 
59 | 27 | | 27 1 99 | | 41 
60 | 29 - 258,193) 29 | 26211958: 100 38 | 313:3037| 39 | 304'3050 
61 | 28 | | 27 “jor | 3n] 35 
62 | °F oF + 102 | 33 | 34 
6é | 95 | 25 | | 103) | 29 | 28 
4 | 2% | 26 lod | 29 | 28 
65 127 | 26 WS | 27 | 27 
66 | 26 | 26 i 106 | oF 26 | 
67 | 24 | 26 , 107 | 26 26 
68 | 33 33 | OS | 25 27 
69 | 32 31 | : 109 | 20 27 
70 | 80 | 27812211! 32 | 252287) 110 | 27 | 287/834) 25 | 28313333 
71 | 28 | Dat) ic Hol pwd fo | 25 ~ 
72 | 27 27 df 12 | Od | 23 
73 | 27 2 | \ 113. Bt Qi 
74 | 26 28 Me al4 2 24 23 
75 | 31 28 | Lovis | ar , 23 
76 | 30 27 SEG). fee ieee 
77 | 24 27 | od at7 fae] log 
18 | 24 D4 ny. 23 | ; 99 
79 | 24 23 Se Cee i | 29 
80 | 24° 265.2476) 24 264.2501 120 | 33) ale 32 255 3588 


bo 4 


ot See a | | | 
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Frency Measures or Great Pyramip’s VERTICAL HEIGutT—continued, 


Number Number 


of course As measured by | As measured by ot cour S€) As measured by | As measured by 
MM. Jomard and| M. Le Pére and Pave MM. Jomard and | M. Lo Pére and 


ae Cecile. Colonel Coutelle. ee Cocile. Colonel Coutelle. 
upwards. upwards, 
Br. in.|Br.in.|Br.in.|Br.in.| Br. in.| Br.in. Br.in.| Br.in.|Br.in.|Br.in.|Br.in |Br.in 
121 | 30 30 165 | 25 24 
122 | 29 30 166 | 23 21 
123 | 27 26 167. | 21 2} 
124 | 27 26 168 | 20 21 
125 | 24 26 169 | 20 19 
126 | 23 23 170 | 20 | 21814746] 19 | 214/4745 
127 | 24 23 171 | 21, 20 | | 
128 | 24 23 172 | 20 20 
129 | 23 23 1173 | 21 20 
130 | 22 | 253/3835) 24 204/38421| 174 | 20 20 
131 | 26 24 | 175 | 20 20 
132 | 25 24 | 176 | 21 20 
133 | 24 24 177. | 21 20 
134 | 22 29 | | a7g | 20 20 
135 | 22 22 179 | 21 20 
136 | 21 22 | 180 | 21 | 206/4952] 20 | 200-4945 
137 | 24 | 22 | 181 | 26. 26; 
138 | 22 22 | 182 | 24 25 
1399 |27| | ‘| 28 asd ot 24 | 
140 | 26 | 2394074] 26 | 2344076) 184 | 23 93 
141 | 22 = 22 1 ; 185 | 22 22 | | 
142 | 21 : 22 | ' 186 | 21 21 
143 | 22 22 | | 187 | 21 21 
144 Ki 22 | ' 188 | 201 20 
145 | 40 36 / 189 | 21 20 
146 | 23 26 1 190 | 2) | 223)5175) 20 | 2225167 
147 | 24 23 /191 | 201 “20. 
148 22 Pal sae | 192 90) may) 
149 | 21 22 | 193 | 20 21 | 
150 | 22 | 229:4303) 22 | 23/4309 194 | 2) 20 
151 | 27 “25 195 | 21 20 
152 | 25 25 } 196 | 21 22 
153 | 24 23 | 197 | 2 22 | 
154 | 22 23 i 198 | 24 23 
155 | 21 21 | 199 | 22 23 ; 
156 | 22 21 200 | 22 | 21415389] 21 | 21215379 
157 | 21 21 | 201 |B" “33 | 
158 | 21 21 | 202 | 22 | 45 22 | 45 
iss | 21 | | | 20 leeomars eas Pe es 
160 | 21 | 226,4525; 21 | 2224581) 2 
161 | 21 i) ae Fragmentary. 
162 | 21 | yo ie sh De Scene ———— 
163 | 24 aad | 203 | 21 22 
} 164 | 23 | | 24 ; {| 204 | 21] 42 22 | 44 
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Summed up in metres in the French work, and 
reduced to British inches here— 
MM. Jomard and Cecile, 138-30 metres. 


+ Neglected portion at bottom, = “77 
—two top fragmentary courses, = 


33 


13799 ,, = 5433 Br. in. 


139-°17 metres. 
113 ,, 


Le Pére and Colonel Coutelle, 
—two fragments, . : 


138-04: ,, = 5435 Br. in. 


M. Nouct, astronomer, measures height of ‘ Plat- 
form’ at top of Pyramid, and finds it from ground = 
137°53 m. =5415 in. ; but his ‘ground’ is supposed 
to be 28 inches above the socket-edge or pavement 
afterwards discovered, therefore 5415 + 28 = 5443 
British inches. 


SOCKETS, DISCOVERY OF. 


The discovery by the French savants of two, out 
of the four, corner sockets of the Great Pyramid, 
was so entirely original with them, and has proved 
of such infinite importance since in all studies of 
the Pyramid, either in theory or practice, that the 
two following extracts chronicling the circumstances 
may not be consid: red out of place :— 

‘In the month Pluvidse, year 9 (January 1801), 
‘MM. Le Pére and Coutelle, in excavating at the 
‘foot of the Pyramid, towards tue two angles of 
‘the northern side, found an esplanade which is 
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‘ the ancient “sol” or ground-plot of the monument ; 
‘2.2. of the pedestal, “ socle,” on which it reposes. 
‘ Upon this esplanade, and in front of the apparent 
‘extremities (of the building) they further dis- 
‘covered two sockets, “ encastrements,” almost 
‘square, cut in the rock. They recognised that 
‘these sockets were well on a level, and their 
‘angles sharp, and perfectly rectangular. It was 
‘from one angle to the other, and on the outside, 
‘that they took the measure of the base, and on 
‘the line which joins them, with a minute atten- 
‘tion, and most exact methods :— finding its length 
‘716 feet 6 inches French, or 232°747 metres,’ 
=9163°45 British inches—M. Jomarn, Antiquités 
Memotres, p. 513, vol. 1. 

‘While we were occupied with these operations, 
‘other workmen Jaboured at the north-east angle 
‘of this (the Great) Pyramid to discover its true 
‘base. At two metres and three-quarters, about, of 
‘ distance from the nucleus or of the present base, 
‘we found the part of the rock in which the stone 
‘of the angle of the casing had been inlaid “7z- 
‘“crustée.” The rock is still perfectly flattencd 
«© dressé” and cut out to the depth of 207 muilli- 
‘metres, over a space of 3°9 by 3°4 metres’—M. 
CouTELLE, Antiquités Memoires, p. 46, vol. 11. 


ENGRAVINGS. 
The great French work on Egypt is very notable 
for the large number of engravings of atlas size 
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which it contains, touching the Pyramids of Jeczeh, 
there called usually of Memphis. In execution, 
these engravings are magnificent, forming examples 
of the ‘line manner, or true work of the graver, 
such as the present generation seldom sees. Some 
faults have however ercpt in, as thus :—In Plate 1x. 
vol. v. of Antiquités Planches of the smaller size 
of atlas, there 13 a grand view of the Great and 
second Pyramids from the north,—with a sun, 
just below the horizon, radiating from thence 
magnificently over all the sky,—but in an azimuth 
which is due south, or where the Egypt of our 
days most assuredly never sees the sun at so low 
an altitude. 

In Plate x1v. of vol. v. of the larger size of atlas, 
there is a section of the Great Pyramid, very rc- 
commendable as the only one known, at least by 
me, where every course of the masonry has been 
put in by measure ; yet is the interior unfortunately 
faulty. Thus (1.) the entrance passage terminates 
below, at its junction with the first ascending 
passage. 

(2.) The portcullis of the said first ascending 
passage has slipped down tuto the entrance passage, 
thereby blocking it up. 

(3.) The well is far from true, being too straight 
and vertical in its entire ; anc its cntrance hol- from 
Grand Gallery is of a wrong shape . ir., square and 
door-like, whereas its top, is really imetined suitably 
with the ramp-lines, so that it would be conccaled 


320 FRENCH MEASURES OF THE [sxcrt. v. . 


were the ramp completed, or the ancient: stone, ndw 
broken out, put back into its place. 

(4.) The floors of the Queen’s chamber and _hori- 
“zontal passage are erroncously represented all on 
one level, ze, not showing the deep step towards 
the southern end. 

(5.) The Grand Gallery roof is made with distinct 
inverted steps, but having only thirty of them, 
instead of thirty-six. 

(6.) The south-east socket of the Pyramid is shown 
as well as the north-east ; but the only other socket 
which the French savants discovered, besides the 
north-east one, was that at the north-west corner. 
Since then, viz., in 1865, Messrs. Aiton and Inglis 
found by excavating that a south-cast socket really 
existed. But, that the French had not seen it, is 
pretty plain from their having drawn it of the same 
size as the north-east socket, while its meridian 
length is really only one-third of that. 

In another Plate, the faults of not showing the 
granite leaf of the antechamber to be composed of 
two pieces, and one of them garnished with a certain 
projecting portion,—are to be noticed ; algo, and still 
more importautly, the total neglect of the ledge on 
the coffer in the King’s chamber. But many other 
features are well given, and with splendid treat- 
ment as works of the draughtsman. 
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HXPSOMETRICAL REFERENCE OF THE GREAT PYRAMID, 
BY M. JOMARD, IN ‘ DESCRIPTION DE L’KGYPTE,’ 
‘ANTIQUITES DESCRIPTIONS, VOL. Il. p. 62. 


‘Les opérations du nivellement des deux mers, 
‘Yun des ouvrages les plus importans des ingénieurs 
‘de Vexpédition Francaise, ont été rattachées, 
‘daprés une idée trés-judicieuse de M. Le Pére 
‘ainé, directeur de ce travail, au sol de la Grande 
‘Pyramide, qui servira ainsi de repére invariable 4 
‘toutes les observations future sur le niveau des 
‘crues du Nil, sur Vexhaussement du lit du fleuve 
‘et celui de la vallée. Ce point de départ est le 
‘sol de Vencastrement du socle de la Pyramide, & 
‘Yangle nord-est: il est élevé de 42°88 métres’ 
(1688 British inches) ‘ au-dessus de la coudée suneé- 
‘rieure du meqyds ou miomeétre de Roudah: de 
‘42 mdtres’ (1654 British inches) ‘au-dessus de la 
‘vallée et des hautes eaux moyennes (de 1798 & 
‘ 1801); et de 49°97 métres’ (1967 British inches) 
‘au-dessus des basses caux moyennes pour la méme 
‘épogque. Ces données précieuses ne doivent pas 
‘ étre perdues de vue.’ 

Compare vol. iii. p. 77: adding to the numbers 
above given, six inches, to reduce them from the 
floor of the north-ea:t socket, to the upper surface 
of the general pavement surrounding the Great 

' Pyramid. See vol. ii. p. 137. 


VoL. UL. 


PYRAMID MEASURES BY COLONEL HOWARD 
VYSE AND MR. PERRING, 


No series of authorities on Pyramid measurement 
would be complete, without the combined work of 
the two authors above mentioned. We have in- 
deed been obliged to point out in more than one 
instance, such as that of the height of the present 
Pyramid, that their numbers are by no means always 
so correct as they might be; but we believe them 
to be perfectly honest, as published by Colonel 
Howard Vyse, either in bis octavo volumes of 
Operations carried on at the Pyramids of Jeezeh in 
1837, or his folio atlas of The Pyramids of Jeezeh, 
published soon after; and they furnisu besides, the 
greatest body of measures of different portions of 
the Pyramid ever collected by any single party, and 
contain some items with regard to which there are 
no other authorities. The publication, too, since 
then, by Chevalier Bunsen, of some of these 
measures, as unfortunately altered by Mr. Perring 
to suit a theoretical view of his own, makes a re- 
publication uf the original numbers important for 
the credit both of Mr. Perring and Colonel Howard 
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Yee, as measurers ; and their numbers of feet and 
inches being here reduced to inches only, renders 


their results more immediately comparable with 
our own. 


WHOLE PYRAMID. 
British inches. 


Ancient base-side, length of, : : ; . = 9168: 
Present base-side, rr == §8952- 
Ancient height, vertical, computed by anil 51° 50’, = 5769: 
Present height, vertical, ‘ : : : = 5409- 
Ancient height, inclined, = 7332: 
Present height, inclined, . = 6819 
Angle of casing-stones, between 51° 50’ 
and 51° 52’ + 2x seconds. 
ENTRANCE. 

V:rtical height from base to bottom of entrance, . . = 6583: 
Distance of the centre of this entrance eastward from the 

centre of the Pyramid, ; ; : : , . = 294: 
Breadth of passage, : = 417 
Height of passage, porpeailicular es iiielings ' = 47:0 
Angle of this entrance passage, = 26° 41’. ot 

LENGTH OF ENTRANCE PASSAGE. 

From present dilapidsted beginning of roof to the junc- 

tion with first ascending passage, : ; - = 758: 
Thence tc the forced passage, == 214 
Thence tc the well, m= 2582: 
Thence to the subterranean horioutal auenie: = 296° 


Or, present length inclined, of whole entrance passage, . = 3850: 
But, ancient length must be increased for an extent of 

more than 276 inches broken away at the beginning 

with the exterior of the builling, and is therefore more 

nearly, ° . . . ; : . . = 4126: 


SUBTERRANEAN HORIZONTAL PASSAGE, 


Breadth, 33- 
H eight, 36° 
Len gth, ” 
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SUBTERRANEAN CHAMBER. 
: British { shes. 
Cunt out of rock of hill iz situ. 


Length, East to West, ‘ i. Be . ; - = §52- 
Breadth, North to South, : : = 325- 
Ceiling flat, floor uneven from the sxeavation aoe having 

been completed : depth from ceiling to a oat part 


of floor, . : x: 138: 
Northern side distant fal the Seueeal, vertical axis of 

the Pyramid, northwards, ‘ . = 96: 
Eastern side is distant from the same axis sani ania: . = 311: 
Depth of ceiling below base of Pyramid, : : . = 1088: 


SUBTERRANEAN PASSAGE TO THE SOUTHWARD. 


Length, ; : ; ; : . : . = 633: 
Breadth, ; , . . : : . = 31: 
Height, : ; . = 29 


SUBTERRANEAN SHAFT OR HALF-WELL. 


This was situated near the eastern end of this chamber, 
in the deepest part of the floor, so far as excavated ; 
it was described as very rude, evidently unfinished, 
and about in depth, . = 150: 
See further particulars i It at the aT ot the list. 


FIRST ASCENDING PASSAGE. 


Length, from lower end of granite portcullis ble sks to 
the Grand Gallery, including the space of 177 inches 


at present occupied by sail blocks, . . == 1492 
Height, perpendicular to incline, . ; : , = 4 
Breadth, . om 4A 


Angle of daclination = 26° 18° 


GRAND GALLERY, OR SECOND ASCENDING PASSAGE. 


Height, vertical, . , : ee) =—336" 
wength from North ens? to oe at South aad: ; =x 1810°, 
Forther length from step to passage une to King’ 
chamber, . ss 62° 
wx 1872: 


Total length of t-cand G alery: a” e 
Breadth between “am ps, : : : ; : : aa 41°0 
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British inches. 


Breadth of each ramp, . = 20-5 
Height (vertical) of ramp, = 24° 


ANTECHAMBER NEIGHBOURHOOD. 


Length of passage, horizontal, leading through ante- 
chamber, from Grand Gallery into King’s Chamber, . = 265: 


Height of said passage, . == 44: 
Breadth of ditto, _ 41°5 
Height of portcullis, = 169: 
KING'S CHAMBER. 
Length from East to West, . : : : : . = 411: 
Breadth from North to South, . : ; : . sc 205: 
Height, floor to ceiling, : ss 229: 
Height from base of Pyramid to Hous of chums rT, . = 1665: 
Northern side distant from centre of Pyramid to south- 
ward. : = 195: 
Eagtern side distant fon same saciwacaa, = $315 


There is supposed to be a difference of a quarter of 
an inch in one of the sides of the chamber, which is 
probably an inflection in the stone. 


NORTHERN AND SOUTHERN AIR-CHANNELS. 


Inclined height of upper ends from base of Pyramid, = 3972: 
Distance of lower ends from East side of King’s Cham- 

Ler, westwards, = 9% 
Height of same from floor of cheinban : = 36: 
Dimensions of same, in height, —. ; . = 6: 

a breadth, = 8° 
Length of northern air-channel from King’s C naiaber to 

outward part of Pyramid, . ‘ : . = 2796 

Dimensions of average section, in height, . = 5 
>? bre adth, : . = 
Length of southern air-caannel from King’s Chamber to 

outward part of Pyramid, . : : ; . = 209) 

, Dimensions of average section, heigl: ; - ae 9°1 
” 4 breadth, , = §:°9 


The mouth of the southern air-channe. has been 
forced and enlarged ; but was probably originally of 
the same size as the other. 
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SI 
v4 
SARCOPHAGUS OR ‘COFFER’ IN THE KING'S / 
CHAMBER. 
British inches, 
Outside of coffer, length, = 90°5 
- breadth, =  §$9- 
me height, = 64]: 
Inside of coffer, length, = ‘78: 
‘ breadth, = 26:5 
oe depth, to 34°5 
CHAMBERS OF CONSTRUCTION. 
Length of passage leading to Davison’s Chamber out of 
south-east corner of top of Grand Gallery, . ; - = 297: 


DAVISON’S CHAMBER, DISCOVERED BY MR. DAVISON IN 1764. 


Length, East to West, . : ; : ; . = 460: 
Breadth, North to South, . : . ‘ . = 205: 
Height, varies between ; : . = 1 


WELLINGTON 3 CHAMBER, DISCOVERED BY COL. HOWARD VYSE 


IN 1837. 
Length, East to West, . : : . om 462° 
Breadth, North to South, —- : ? : ; . sz D4 
eee 26° 
Height, varices between 44: 


NELSON’S CHAMBER, DISCOVERED BY COL, HOWARD VYSE IN 1837. 


Length, East to West, . ; : : . = 465 
Breadth, North to South, —. ‘ . se 200° 

: 24: 
Height, varies between : . ; = 5S: 


ARBUTHNOT’S CHAMBER, DISCOVERED BY COL, HOWARD VYSI: 
IN 1837. 


Length from Fast to West, . ; : j . om 448: 
Breadth from North to South, : : : ‘ . = 196° 


16 
Height, varics between : : ; oe 53° 
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AMPBELL’S CHAMBER, DISCOVERED BY COL. HOWARD VYSE 


In 1837. 


Length from East to West, 
Breadth from North to South, 


Height, in centre of angular roof, varies between 


Whole height from floor of King’s Chamber to roof of 
Campbell’s Chamber, 


British inches. 


=r 454: 
= 246: 
= 70° 
103° 
= 831° 


PASSAGE LEADING TO QUEEN’S CHAMBER. 


Length from North end of Grand Gallery to Perens 
of low passage, . ; : 

Lenyth from the low passage v the tees 

Length from step to Queen’s Chamber, . 

Total length of this passage from North wall of Grand 
Gallery, : ; ; : 

Breadth of passage, 

Height of passage, iu ‘low’ pate betare the see 

- beyond the ‘ step,’ 


QUEEN’S CHAMBER. 


Length, East to West, 

Breadth, North to South, 

Reizht to commencement of roof, 
Extrem: height to upper angle of roof, 
Recess in eastern side, width at bottom, 


ro whoie height, 

>» de}:th to forced passage, 

» wilth at top, 

» distance of centro! vortival &Xis 


from san.e feature of East 
wall of room, 
Distance from western side of chamber to seatee of 
Pyramid, 
Distance from sauthend re of Raber be ce; a of 
Pyramid, 


Whole height ieee hess of Pyiamid ie ee of this 
chamber, . 


bud agdud 


ll 


199° 
1104- 
215° 


1518: 
41-5 
46° 
GS: 


225° 
204° 
177° 
243° 
61- 
183- 
41° 
23°57? 


26°02? 


90: 


34° 
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ra 
WELL; i.e, Upper or Dry Well. 

British inches. 
Depth of upper and vertical os of shaft, = 313: 
Thence to grotto, .- : : : : = 389: 
From grotto to bottom, . : 2 : : ; . = 1596: 
Total depth, . == 2298: 
Square in section, with length of one side, = 28° 
= 264: 


Height of top of natural rock above base of Pyramid, 

Note,—As the mouth of the well has been forced through the 
masonry, Mr. Perring supposes it was not part of the original design ; 
but, if the upper inclined passage was tilled with solid masonry, it 
was the only way in which the workmen cowd go out after they had 
closed up the passage from the upper end of it. 

The platform on the top of the Pyramid is about 396 inches square ; 
above this are four or five stones belonying to the upper layers. 


CONCLUDED AREA AND WEIGHT. 
Acres. roods. poles. 

Former extent of base, . : 5 . m= L3 l 22 
Present extent of base, . = 12 3 3 

Supposing the natural rock es average 96 juclies over the extent of 
hase, and deducting the space occupied by chambers and passages, the 
original quantity of masonry would be, in cubic feet, = 89,028,000 

Or in tons, ;  . = 6,848,000 

And the present quantity: m eaiie fe et . . cs §2,111,000 

And in tons, : = 6,316,000 
The space occupied a Wansere aad passages beng only 56,000 


cubic feet, or 1-L590th of the whole mass. 


MISCELLANEOUS DETAILS. 
British inches. 


Pavement at centre of North front, width, . : . = 402 
Thickness of its stones, : : ; : - = 
Width of same paverrent at exc seations near middle of 

each half of North front, . : ; = from 132° to 144: 
Horizontal distance of outer surface of bevelled casing- 

stones at foot of North front, from the rectangular 


masonry behind them, : ‘ , : = about 103° 


ME. PERRING'S ACCOUNT OF THE SHAFT SUNK IN THE SUBTER- 
RANFOUS CHAMBER, DURING THE YEAR 1838. 


Base of Great Pyramid above Nile in 1838 a.v., a: 14547° 
Rise of Nile bed in 4500 years, estimated aad ee 
Sum, or base above “ile in 2162 B.c., mo, 
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British inches. 
Base of Great Pyramid to ceiling of subterraneous chamber, = 1088: 
Height of said apartment, ; _ = 138: 
Probable height of any undiscovered thaniher below: . ss 120: 
1346° 
Balance to former sum, . 421: 
1767: 


Shaft in floor of subterraneous room was sunk from that depth, or 
1226 inches below base, 432 inches further, or to 1658 inches below 
base, without meeting anything else than solid and dry rock. 


(Yo have met with wet rock, this shaft ought to have been driven 
fully 120 inches further down, or to 1780 inches below the Pyramid 
pavement. See Hypsometric table in our vol. ii. p. 82.—C, P. 8.) 


PYRAMID MEASURES BY MR. E. W. LANE. 


THE unrivalled accuracy and loving conscientious- 
ness With which the talented Mr. Ik. W. Lane de- 
scribed ‘the Modern Egyptians, leaves amongst 
further regrets for his too early death, that his 
researches among the monuments of ancient Lgypt 
are fewer than they would otherwise probably have 
been. The only fragments of his labours in_ this 
direction, that 1 am acquainted with, are all of a 
high order, viz. :— 

First, A large view of the Great Pyramid from 
its north-eastern corner, contained in Colonel 
Howard Vyse’s atlas of the Jeezeh Pyramids. 

Second, His arrangement of the ancient Egyp- 
tian dynasties and interpretation of the traditions 
of Osiris, contained in the article ‘Egypt,’ by his 
nephew, in the last edition of the Encyclopedia 
Britannica. 

And, ¢hii?, some measures of the Great Pyramid 
which appear in his sister, Mrs. Poole’s, Hnglish- 
roman in Laypt, published between 1842-45. 
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These measures I have extracted as follows, think- 
ing it only due to hfs excellence, skill, and general 
accuracy that he should appear among Great Pyra- 
mid authorities ; though, had he lived longer, and 
published the measures himself, he might have 
revised some few of the numbers first. 


GREAT PYRAMID GENERALLY. 
British fuches. 


Height of Pyramid base above plain, approximately, . = 1800- 

Present height of Pyramid from base to summit, . . == 5472: 

Number of courses of masonry, base to summit, = 203 

Length of side of platform at summit, . . = 396° 
(Do. in time of Pliny (70 a.p.), . = 170 British inches. ) 
(Do. in time of Diodorus Siculus (60 3.c.), = 108 os ) 

Present length of every or any side of the hase, _. . == 8796: 


N.B.—-A socket 144 inches square, alluded to as 
being 144 inches outside the parts above measured, 
and showing the ancient size of the Pyramid. 


ENTRANCE PASSAGE. 


‘Over’ the sixteenth course from bottom, or high, . = 600° 
Distant eastward of middle vertical plane of North side, 

nore than, : : ‘ ; . : . = 240° 
Angle of dip southw ant: a= 26° 30% 
Height of, at right angles to incline. —. : - = 48° 
Width, ; = {2- 
Uranite portcullis block, distance of fn m begiauing of 

roof of entranve passage, . ’ . = §40- 
Almamoon’s hole, distant frum ‘is same, = 960: 


N.B.—This passage, so far, well built, of good Mokat- 
tam stone, and with /iue joints. 


FIRST ASCENDING PASSAGE. 


Length of, from South, or upper end of porte: His . == 1308: 

Add projection of into floor of Giand Galla ys ; 18: 

Total length from above, to abc .e-meationed points, . = 1326- 
N.B.—Sides and roofing very rongh. 
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QUEEN’S CHAMBER. 


British inches. 
Visible beginning of passage leading to, from projection 

of floor of first ascending passage, = 183: 
Length thence to deeper part, : ‘ : . & 1116: 
Further length of that deeper part, : : - = 213: 
Total length from North wall of Grand Gallery, = 1530- 


Height of deeper part, G7: 
Width of same, . : . : . : : 4]: 
Height of shallower pare: : : : : : . = 47: 
Width of same, ‘ = 4]: 
Queen’s Chamber, icheth, , . ; - = 228: 
- breadth, = 2()4: 
3 height to coinmedoanent of veae = 162: 
- heizht to point of roof, = 246- 
GRAND GALLERY. 
Height of grand step therein near North end, sz 87 
Same, including a small cut-off above, . : : ‘8 95° 
Angle of ascent, = 26° 30’. 
Ramps, square in section, length of one side, ‘ - = 205 
Width of Grand Gallery above the ramps, _. ; . c= §2: 
Whole length of Grand Gallery, —. s= 1896: 
Upper and southern step, horizontal length, to be taken 
off above, . ; : : : . co 61° 
5 ‘ts havene ; = 30° 
ANTECHAMBER AND PASSAGES. 
Horizontal passage from Grand Gallery to antechamber— 
Length, = 63° 
Height, ca 430 
Width, a 
Antechamber, jenath; = 116 
Ba breadth near top, heatly = 83 
Granite Ieaf, in two pieces, each in thickness, = Lo: 
Horizontal passage, antechamber to King’s chamber— 
Length, == 10 
Height, = 43°5 
Breadth, = 419 
= 270° 


Total length, Graue Gallery ‘a King’s Chamher, 
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KING’S CHAMBER. 

" British inches. 
Length of, : : c= 412°5 
Breadth of, ; d : = 206°25 
Height of, . . . ; : ‘ ; =  230°25 
Number of courses in walls of, = 6 (?) 


WELL AND SUBTERRANEAN CHAMEER. 


The lower parts of both the well and the entrance passage leading 


to the subterranean chamber, are characteristically described for their 
irregularities. 


GREAVES’ STANDARD OF MEASURE. 


PRoFEssOoR GREAVES of Oxford (4.D. 1638) was 
so eminently in advance of his age in metrological 
researches, that much interest has been expressed at 
various times, and for various purposes, to learn,—if 
it were possible,—the length of the measuring-rod 
which he used, in terms of a modern known standard. 
But the rod itself having been lost,—though the 
case which once held it, is said to be preserved still 
in Oxford,—the comparison has not been possible 
directly ; indirectly, however, Greaves’ intentional 
method by successive measures of stated parts of 
the Great Pyramid, can be brought into use through 
the ageucy of our own measures. 

His principle he describes in vol. 1. of his 
Pyramidographia, by Dr. Birch, page 126 ; and at 
page 346, towards the end of his Denarius disscrta- 
tion, he supplies the following data for his own 
measures :— 

(1.) ‘ The first and most easterly of the threc 
‘ great Pyramids of Egypt hath on the north side 4 
‘ square descent ; when you are entered a little past 
‘the mouth of it, there is a joint or line, made by 
‘ the meetin of two smooth and polished stones over 
‘your head, which are parallel to those under your 
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‘feet; the breadth at that joint or line is 3°463 of 
‘the English feet ;’ or x 12 = 41°66 Greaves’ 
inches. 

(2.) ‘ Within the Pyramid, and about the midst 
‘of it, there is a fair room or chamber, the top of 
‘which is flat, and covered with nine massy stones ; 
‘in it there stands a hollow tomb of one entire 
‘marble stone ; the length of the south side of this 
‘yoom, at the joint or line where the first and 
‘second rows of stone meet, is 34°380 feet ;’ or 
x 12 = 412°56 Greaves’ inches. 

(3.) ‘The breadth of west side of the same room, 
‘at the joint or line where the first and second row 
‘of stones meet, is 17°190 feet ;’ or x 12 = 206°28 
(ireaves’ inches. 

(4.) ‘The hollow, or inner part of the marble 
‘tomb near the top, on the west side of it, is in 
‘length 6°488 feet ;’ or x 12 = 77°86 Greaves’ 
inches, 

(5.) ‘The hollow or inner part of the marble 
‘tomb near the top of it, on the nortli side, 1s in 
‘breadth 2°218 feet ;’ or x 12 = 26°62 Greaves’ 
inches, 

Now the first of these specified places may be 

identified in our table of heights and breadths of 
entrance passage, pave 36, =: 41°50 inches. 
_ The second, or iength of the south side of the 
‘King’s chamber, 42 inches above the flour, is from 
our measure on the floor of 412°60, reCuced for the 
angular inclination of tke walls + 412°56 inches. 
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The third, or west side of the room, amid cor- 
rected, is 206°26 inches. (See p. 102.) 

The fourth, or inside length of the coffer near the 
top on the west side, = 78°03 inches. (See p. 121.) 

And the fifth, or inside breadth of the coffer near 
the top on the north side, = 26°68 inches. 

Hence we have the following double series :— 


GREAVES. C. Prazzt SmytH 
Inches. Inches. 
(1.) 41-56 _ 
(2.) 412-56 = 412-56 
(3.) 206-28 m= 206°26 
(4.) 77-86 2s 78°03 
(5.) 26-62 = 26°6S 


a | 
Ce 
a 
Cc 
(6 8) 
i 


Sum, . 763'03 


One would think from the above numbers that 
four and five had been measured with a different 
rod from the others cither by Professor Greaves or 
myself; but I am not aware of any error of the 
sort in my own observations ; and the coffer, which 
they belong to, has always been a puzzling object to 
passing travellers. There seems, therefore, at pre- 
sent tu be no opportunity of doing anything cls: 
than taking the sum of each scries ; and thereupou 
declaring, that 764°88 of Greaves’ inches are equal 
to 765°03 of the present British imperial inches ; 
or in fact that Greaves’ measuring-rod was based on 
a standard foot much closer to the truth, than most 
persons have hitherto deemed possible or hkely. 


LENGTH OF THE CUBIT OF MEMPHIS. 


From a comparison of Professor Greaves’ measures 
of various parts of the Great Pyramid, Sir Isaac 
Newton deduced a value in British inches for the 
length of the cubit of the ancient city of Memphis, 
or of ancient Egypt generally ; and arrived thereby 
at a quantity very fairly close to that which has 
been subsequently determined on perfectly different 
grounds by later investigators : few of whom, how- 
ever, appear to expect a precision of more than two 
or three tenths of an inch. 

The method on which Sir Isaac Newton pro- 
eeedect was based on the assumption,—that if the 
Great Pyramid was built by Egyptian workmen, 
there was a probability that even numbers of whole 
lengths of their favourite linear standard—or the 
Memplian cubit,—would be em pleved by them, for 
practical convenience, in laying off the chief lengths, 
breadths, and heights throughout the structure. 

This principle seems to contain some truth, but 
is not always to be implicitly depended on ; for 
many circumstances connected with cither use or 
"art, may require fractional, and very intricate frac- 
tional, portions of a cubit to be introduced into 
Some parts of a builds, cven because whole 
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cubits are introduced into another. Further also, 
if the length of the part measured, be very great, 
and the difficulties of measurement notable,—as in 
the side of the base of the entire Pyramid,—the 
errors of observation may excced the length of any 
possible fraction of the cubit ; and some number of 
whole cubits can then be placed by the modern 
observer with perfect ease, but not propriety, within 
the limits of his several observations, and claimed 
as being the length originally intended. 

To keep therefore on the safe side, I have con- 
fined myself, in a similar inquiry based on my own 
measures, to interior features of the Pyramid only ; 
and to cases in which, both the whole lengths were 
small, as of 2, 4, or more cubits,—-if cubits existed 
at all ;—and the error of observation was probably 
under a tenth of an inch. 

The finai mean of the whole set of determinations 
obtained in this manner = 20°73 British inches, as 
the length of the cubit employed by the masons 
engaged in the Great Pyramid building, or, that of 
the ancient city of Memphis; and which cubit neeu 
not, and actually is not, by any means the same as 
the cubit typified in the more concealed and syn- 
bolized metrological system of the Great Pyramid. 

The above length for the Memphis and Great 
Pyramid cubit comes very near the mean of Sir Isaac 
Newtou’s, Sir Gardner Wilkinson’s, Mr. Perring», ° 
and other determinations—hitherto considered, 
= 20°70 inches: but the nearness is accidental 
only, for our individual results are found anywhere 
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between 20°10 and 21°35 British inches; and some of 
theirs are almost as wide. The best of them, indeed, 
are usually between 20°6 and 20°8 British inches ; 
thus a preserved cubit recently found in pulling 
down a building at Thebes, supposed to date about 
1000 B.C., is mentioned by Sir Gardner Wilkinson, as 
equal to two ordinary cubits, each of 20°65 inches 
long ; and he makes the cubit-marks of the Elephan- 
tine Nilometer, dating from the Roman Emperors, 
— 20°63 inches, but mentions a French determina- 
tion of the same = 20°73 inches; and likewise 
notices a stone with 10-14ths of a cubit built into 
the wall at Elephantine, and part apparently of an 
older Nilometer, where the cubit was = 21°'0 British 
inches. The cubit of the Nilometer at Cairo is 
given by the same author at 21°4 English inches, 
but attributed to no earlier authority than an Arab 
Caliph about a.p. 860. 

The :ufferences amongst our own results are 
partly duc to dilapidation effects, but are partly 
dependent alsu on variations introduced by the 
builders, cr actual error: in their work: as when 
the breadth of the Grand Gallery varies in different 
parts of its length, irregularly, anywhere between 
81°7 and 83°0 inches. Another source of error is 
more uncertain, as where two parts taken by Sir 
Isaac Newton and most other writers as certainly 
‘intended to be the same in measure, are found to 
be positively different. An exammie «if this is pre- 
sented in the breadth ¢: height of the ramps, 
assumed by Sir Isaac to be equal, hut foun by my 
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measures to be (on the mean of a number of places, 
but nowhere very uniformly), nearly an inch 
different, without a probable uncertainty of more 
than 1-10th of an inch. (See p. 83.) 

All the results are given without exception in 
the table below ; and may probably be held to indi- 
cate, that it was no principal object with the archi- 
tect of the Great Pyramid, to memorialize the exact 
length of the cubit of Memphis in that manner: 
while they may further show, that the cubit of Mem- 
phis is an entirely different length from, and is 
never to be confounded with, the cubit of the sym- 
bolical Great Pyramid system, and the sacred cubit 
of the Israelites, which are both = 25°025 British 
inches nearly. 


Assumed |Consequent 
to con. length 
Measnred tain of of tho 
levgth im cubits of | ancient |; 
Parts of the Great Ps samid measured. British Memphis, | cubit of 
fuches. the follow-| Memphis 
ing num.- | in British 
TR. inches. 
Breadth of entrance passage, 41:5 2 20°75 
Breadth of North atau in 21-10 
Grand Gallery, . . see A ae 
Breadth of Grand Gallery, sae 4 13 o0-76 
; 20°40 
Breadth between ramps, : rea 2 21°35 
Breadth of South doorway of 41-4 9g 20-70 
Grand Gallery, . 
Mean breadth of East aad West 20°1 1 20-10 
rampr, . 
Mean height at right angles to 21-0 l 21:00 
Incline of do., du.,. 
King’s Chaniber, ‘length, : 412°6 20 sore 
» breadth, . 206-3 10 ie 
2. nvight, 2301 i} 20 


20°73 


a eS RR 


Mea::.. * a . een 


SIR ISAAC NEWTON’S DISSERTATION 
ON CUBITS. 


‘A DISSERTATION upon the Sacred Cubit of the 
‘ Jews (Hebrews rather, or Israelites) and the 
‘ Cubits of the several Nations ; in which, from 
‘the Dimensions of the greatest Egyptian Pyra- 
‘ mid, as taken by Mr. John Greaves, the antient 
‘Cubit of Memphis is determined. 

‘Translated from the Latin vf Sir Isaac Newton, 
‘not yet published.’ And now extracted from 
‘ MiscELLANEOUS Works of Mr. John Greaves, 
‘ Professor of Astronomy in the University of 

Oaford : many of which are now first published. 

‘Vol II. Published by Thomas Bircy, M.A., 

‘FRS, and Member of the Society of Anti- 

‘ quaries, London.—173 7.’ 


6 


‘Tc the description of the Temple belongs the 
‘ know iedge of the Sucred Cubte ; to the understand- 
‘ing of which, the knowledge of the Cubits of the 
‘ different nations wiil be eunducive. 

‘The Roman and Greek Cubits' were a Foot and 


‘© Vitruvius lib. 3. Hero in faagoye. Hesychivs. Suidas in voci- 

_ “bus wAdOpor & wovs. Columelia lib. 5, de Re RusticA, qui cubitum 

nominat semipedem, quasi pris & semis. Vid. & Frontin, de Limit. 

'Agrorum ; & Isidor. Hispalensem, lib. 15, ¢ :5. ..uthors are agreod 

upon these Cubits, amongst whom Ayricela wd ldc. Greavce are espe- 
cially to be consulted.’ 
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‘a half, and, like the Sacred Gubit, consisted of six 
‘ Palms, and twenty four Digits. For the Roman-and 
‘ Greek Feet contain’d four Palms,and sixteen Digits, 
‘The Roman Foot was likewise divided into twelve 
‘ Uncie or Pollices, and was equal to +28, of the 
‘English Foot, as Mr. Greaves, who examined dili- 
‘ gently the antient monuments in Jtaly, and consi- 
‘ der'd the arguments of former writers, as Philander, 
‘ Agricola, Patus, Villalpandus, Snellius, and others, 
‘has determined with the greatest accuracy of all 
‘other authors. The Roman Cubit is therefore 
‘154595 of the Bnglish Foot. 

‘Of the Greek Feet, the Attic was most eminent. 
‘ Modern writers represent it as equal toa Homan Foot 
‘and a Semuncia of that Foot ; because the Greek 
‘Stadium consisted of six hundred Greek Feet; 
‘and a Aoman Milliare, or Mile, of a thousand of 
‘ the greater Roman Passus, or five thousand Feet ; 
‘and antiently eight Greek Studia were equal toa 
‘Roman Milliare. But it is probable, that the 
‘ nearest round numbers were used here ; and if we 
‘ say, that the antients sometimes made the Stadium 
‘equal to an hundred and twenty-five Passus, that 
‘ proportion might be deduced, not from a compari- 
‘son of the Feet with one another, but from the fore- 
‘going proportion of the Stadium to the Millare, 
‘express’d very near the truth in round numbers. 
‘This ccnjecture is confirm’d by reflecting, that 
‘ Polybius, cited by Strabo, receded from this vulgat 
‘ computation, and represented the Millare as equal 
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‘to 8 Stadia, and one-third part ; by which means 
‘the Attzc Foot will be equal to the Roman. The 
‘former computation is favour’d by the Ptolemaic 
‘Foot, which is equal to a Roman Foot and a 
‘ Semuncia, if the latter Foot was deriv’d from the 
‘Attic. The latter computation is countenanc’d by 
‘the Porphyry pillar dug up at Rome, with this in- 
‘scription, O4. @. that is, nene Feet ; for the Foot 
‘of this pillar, as measured by Philander, exceeded 
‘the Roman foot only a ninth part of an Uncia. 
‘This difference shews the Foot not to be Roman, 
‘and the inscription proves it to be the Greek Foot. 
‘Rut whether it was the Attic Foot, let others de- 
‘termine. Till something more certain shall appear, 
‘we shall assume nothing, but that the Attic Foot 
‘was neither less than the Homan, nor greater than 
‘the Loman above a Semuncia. This being granted, 
‘we shall have the magnitude of the Attic Cuhit to 
‘ pretty great exactness. 

* The Derah, or Arabian Cubit' consisted in lke 
‘ianner of six Palms, and 24 digits ; and, in my 
‘ upMiun, was very near equal tu ths Roman or A ttec 
‘Cubit. For it wasa fifth part of the Royal Cubit 
‘of Hgypt ; that is, as will immediately be shewn, 
‘four simple Cubits of Hgypt, which are now equal 
‘ to five Roman ones 

‘Three Arabian Miles were likewise equal to the 
'” Persian Parasangu, that 1s, te thirty Altic Stadia, 


' § Abulfedas Geograph. Aral. 3) MulcunmeE dina Mesuid, quoted 
‘by Mr. Greaves.’ 
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‘and consisted of 1000 Orgyie, or Arabian Paces, 
‘ that is, 4000 Cubits ; by which means the drabian 
‘ Cubit will be equal tothe Attzc. For the wander- 
‘ing Arabians at first serving in war under the 
‘Romans, and afterwards founding an empire in 
‘ Syria, learned from the conquered people the 
‘money, weights, and measures of the Romans and 
‘ Greeks. We shall pass over this Cubit therefore, 
‘and proceed to those which are more antient. 

‘From the Pyramids of <Agypt accurately mea- 
‘sured by Mr. John Greaves, I collect the length of 
‘the anticnt Cubst of Memphis in this manner. 
‘ The side of the first Pyramid was 693 English feet. 
‘ [t is very probable, that at first the measure of it 
‘was determined by some round number of 4’qyp- 
‘tan Cubits. Jbn Abd Alhokm, quoted by Mr. 
‘ Greaves, tells us, that the measure of cach side was 
‘an 100 Royal Cubits of the antient tunes. But it 
‘is probable, that the gyptians learn'd, from the 
‘ Orgyie of the Greeks, their measure of four Cubits 
‘of Memphis, and gave it the name of the Aeyc: 
‘ Cubist. Thus the side of the Pyramid will be 40° 
‘simple Cubits, or four Avour@; and the Cubit of 
‘Memphis will be equal to 14433 of the English 
‘ Foot. 

‘That the Pyramid was built by the Cubit of thus 
‘magnitude, appears from several dimensions of it. 
‘The square passege leading into it of polished 
‘marble was in breadth and height 344% of the 
‘ aglsh Foct ; that is, two of the above-men tioned 
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‘Cubits of Memphis. And of the same breadth and 
: height were the four other galleries. Inthe middle 
‘of the Pyramid was a chamber most exquisitely 
‘form’d of polished marble, containing the monu- 
‘ment of the king. The length of this chamber was 
«34,38, English Feet, and the breadth 177495 ; that 
‘is, it was 20 Cubits long, and 10 Cubits broad, the 
‘Cubit being supposed to be 145% of the English 
‘Foot. The difference between this measure and 
‘the former is 3285, or one-thirticth of a Foot, 
‘that is, about one-seventh of an Inch ; an error of 
‘no importance, if we consider the much greater 
‘irregularities observ’d by Mr. Greaves in the best 
‘buildings of the Romans. The roof of this chamber 
‘consisted of nine oblong and parallel stones; the 
‘seven middle ones of which were of the same 
‘breadth, but the two outermost were less by half 
‘in breath than the rest ; and the breadth of them 
‘all tovether was equal to the length of the chamber, 
‘or te 20 Cubits ; so that the length of the middle 
“stones was two Cubits and an half. The marble 
‘yalle:y, which led into this cnan.ber, was six feet 
“and 87 of 100 parts of a foot ; that is, 4 Cubits of 
‘the chamber, in breadth. In the middle of this 
‘ gallery was a way of polished marble, 34483) feet ; 
‘that is, 2 Cubits road ; and on both sides the 
‘way were two banks, like benches, of nolish’d 
'“ marble likewise, 1,43, feet broad, and 1%, feet 
‘decp; that is, in breadth and depih one Cubit. 
‘Who will therefore Imagine, that so many cunen- 
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‘gions not at all depending upon each other, should 
‘ correspond by mere chance with the length of: the 
‘ Cubit assigned by us ? 

‘ Besides, the division of this Cubit into 6 Palms 
is evident from the dimensions of the Pyramid. 
For the height of the gallery, according to Mr. 
Greaves, was about 26 Feet, that is, 15 Cubits, 
Subtract the height of the benches, and the remain- 
ing height will be 14 Cubits. This was divided 
into seven parts, according 
to the 7 ranges of the 
stones in the walls of the 
gallery ; and every upper 
range projected over the 
lower about three inches, 
ag is represented in the 
annexed figure ; where 4 B 
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‘expresses the breadth of 
the way, 4 C ) the bank 
or bench, D &# the height 
of the first range of stone, 
# F the projection of the 
second range, and J’ @ the 
height of it; G A the pro- © 
‘jection of the third range, 
und H I the height of it ; 
and so on to the roof A L, 
which auawers to the way 
AWB. The height therefore 
‘ of every rauge of stone was two Cubits; and the 
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6 projections # Ff, G H, &c., answering to one 

Cubit, were Palmares. 

‘There are likewise, in the king’s monument 
above-mentioned, specimens of the division of the 
Cubit. For since the Cubit DC is 1,447 of a 
Foot, and consequently the Palm 5288, of a Foot, 
ten Palms will be 2388, Feet ; seven Palms and 

‘three Digits will be 2344'5 Feet ; and twenty-five 
‘Palms and two Digits will be 7,233, Feet. Now 
‘Mr. Greaves found the measure of the height of 
‘the monument within to be 2,880, Feet, the breadth 
within to be 274% Feet, and the length of the 
exterior superficies to be 7 Feet, 3 Inches and an 
half; that is, 74°53 Feet. The height of the 
monument within was therefore 10 Palms, the 
‘breadth within 7 Paims and 3 Digits, anc the 
‘Jength cf the exterior superficies 25 Palms an& 2 
Digits, without any sensible error. The height and 
‘breadth of the exterior superficies was 3 Feet, 3 
Inches and 3 quarters ; that is, 11 Palms and 2 
‘ Digits and a quarter, if Mr. Greaves has been suf- 
‘ficiently exact in setting down the dimensions 
' of it. 

‘There are also other specimens of this Cubit ; 
as particularly that the whole length of that gal- 
'lery, with the hypot ‘ienuse of a rectangular triangle, 
Whose base was 15 Fect, and height about 5 or 6, 
or perhaps 7 Feet, being measured by a cord, was 
154 Feet. Subtract tiie hypotuenuse, and there 
‘will remain the length of the gailery, 138 Feet ; 
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‘that is, 20 times the breadth, or 20 Royal Cubits. 
‘Two other galleries were likewise measured,: and 
‘found to be in length 110 Feet, that is, sixteen 
‘Royal Cubits; and another Chamber was in 
‘breadth about 17 Feet, that is, 10 Cubits; and 
‘an Anticameretta, or Anticloset, was in length 7 
‘ Feet, in breadth about 34 Feet ; that is, 4 Cubits 
‘long, and about 2 Cubits broad. And it is my 
‘opinion, that the Pyramid was built throughout 
‘ after the measure of this Cubit. 

‘If any person shall hereafter exhibit in this 
‘manner the dimensions of the remains of the old 
‘ buildings of the Babylonians and other nations, it 
‘will not be difficult to determine from thence the 
‘antient Cubits of those countries. In the mean 
‘time I[ shall produce one instance, which occurs, as 
‘specimen of this calculation. Mr. Purchas? in- 
‘forms us, that there is still extant between the 
‘antient Babylon and Bagdud, a vast rade struc- 
‘ture of brick ; the bricks of which his friend Mr 
‘Allen found to be one Foot long, eight Inches 
‘broad, and six Inches thick ; he means Inches of 
‘the Hnylish Foot. These proportions shew, that 
‘the bricks were regularly formed, and consequently, 
‘that in the making of them regard was had to some 
‘ particular measure used by the Babylonians, which 
‘was of great use, to enable the workmen from the | 
‘number of bricks to determine immediately the 
‘dimensions uf the walls with respect to the iength, 


+* Pilgrimage, par. 1. lib, Uc. 11.’ 
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‘ preadth, and thickness, and wce versa to compute 
‘the number of the bricks necessary to the building 
‘of the wall agreed upon. As the Babylonians 
‘therefore measured their buildings by Cubits, it 
‘follows, that the bricks according to their length, 
‘preadth, and thickness conjunctly must compose 
‘the measure of the Cubit. Now two bricks accord- 
‘ing to their length, three according to their breadth, 
‘and four according to their thickness, form the 
‘same measure ; and consequently the measure is 
‘that of a Cubit. A Babylonian Cubit is therefore 
‘equal to two Anglish Feet ; and the component 
‘parts intimate the division of this Cubit into six 
‘ Palms, so that the dimensions of the bricks may be 
‘express'd in round numbers of Palms ; the length 
‘by 3 Palms, the breadth by 2, and the thickness by 
‘13. This Cubit may perhaps be determined hete- 
‘after with more exactness by a greater variety of 
‘ observations. 

‘The magnitude of the Persian Cubit, I think, 
“may be determin’d from their Parasanga. For 
‘itis to be considered, that the greatcr measures, 
‘which exceeded the human members, us’d to be 
‘deduced from the lesser by multiplication, in which 
‘multiplication the denary and sometimes the 
‘ binary numbers we:e cmploy’d. Thus the Roman! 
“Calamus or Pertica consisted of ten Feet; the 
‘“ Scrupulum of ten Feet in length, and ten in 


1 * Vide Hygin. de Limitib. ccnstituend. & Siculum Flaccum de 
Condit. Agrorum.’ 
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‘breadth; the Versus of an hundred Feet in length, 
‘and an hundred in breadth; the Clama (a measure 
‘deriv’d from the Greeks, as the name shews) of 
‘ten Orgyie@ in length, and ten in breadth; the 
‘Actus of two Clemata in length, and two in 
‘breadth ; the Jugeruwm of two square Actus in 
‘length ; the Decumanus of ten Actus in length, 
‘and ten in breadth ; the Centuria of ten Decumani 
‘in length, and ten in breadth, within [taly ; but 
‘ without, of twice that number; the Saltus of an 
‘hundred Decumanz in length, and an hundred in 
‘breadth ; the Millzare, or Mile, of a thousand 
‘ Passus in length; and the Jter Diez, or, Day's 
‘ Journey, of twice ten Milliaria. The Greek Reed, 
‘ called "Axawa, consisted of ten Feet; the Clima 
‘of ten Feet in length, and ten in breadth ; the 
‘ Plethrwm of an hundred Feet in length and breadth ; 
‘the Stadiwm of an hundred Orgyze in length ; and 
‘the Ite,, Dier, according to Herodotus, of two hun- 
‘dred Stadia. And in the province of Cyrene, in 
‘the lands which Ptolemy a Greek king of Mgypt 
‘left to the Roman people, the’ Plinthides consisted 
‘of fifty Zimites in length, and fifty in breadth: ; 
‘and each side of those square Limites were ten 
‘ Stadia. 
‘It appears also from several instances, that as 
- the western nations proceeded from the Foot mul- 
‘tiplied by ten, so the eastern did from the Cubit- 
multiplied in the same manner. Thus among the 
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‘ Jews, a nation us’d to the feeding of cattle, the 
‘ Kibrath Terre or pasture-land, sufficient, I think, 
‘for a flock under one shepherd, was determined by 
‘ the space of a thousand Cubits, and a Sabbath-day’s 
‘Journey by that of two thousand Cubits. And 
‘thus among the Zgyptians, the Aroura consisted 
‘of an hundred Cubits in length, and an hundred in 
‘breadth. And because the #gyptians every year 
‘ after the inundation of the Nivle divided their lands 
‘into Aroure, the Reed ought, for the greater expe- 
‘ dition in measuring, to consist of ten Cubits, that 
‘by the repetition of ten they might make an 
‘Aroura. And for the like reason the greater 
‘measures, into which those lands were divided, 
‘ought to consist of tens and hundreds of Aroure. 
‘The greater measures therefore of the antient 
‘nations consisted of the round numbers of those 
‘lesser measures from which they were derived ; and 
‘consequently the Scheenr of the Agyptians and 
‘other eastern nations, and the Parasange of the 
‘ Persiuns, consisted of round numbers of Cubits. 
‘Now the least Schenus of the digyptians, by the 
‘testimony of Artemidorus and Strabo, was equal 
‘to thirty Greck Stadia; aud the Parasangu, by 
‘ the testimony of Herodotus, Xenophon, Hesychwus, 
‘ Suidas, Agathias, and others cited by Strabo, was 
‘ likewise equal to thirty Stadia; and the round 
*“ number of Cubits, to which so many.Stadia were 
‘ equal, are ten thousand. That Schenus therefore 
‘ consisted of 10,000 Cubits of Memphis, and tho 
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‘ Parasanga of as many Persian Cubits ; and 10,000 
‘of the Cubits of both kinds were equal to 30 
‘ Stadia. 

‘The calculation of the Zgyptian Cubit is con- 
‘ firmed by the present Cubit of the Hgyptians used 
‘in the city of Grand Caro, which Mr. Greaves 
‘found to be 1,844, of the Hnglish Foot. This 
‘Cubit approaches nearer to the antient Cubit of 
‘ Memphis, than to the lesser Cubits of the Greeks, 
‘Romans, and Arabians who reigned in Afgypt ; 
‘and therefore it seems to be derived from that of 
‘Memphis. But it is greater than that. And what 
‘ wonder is it, that a measure should be somewhat 
‘increased in the space of above 3000 years? The 
‘measures of Feet and Cubits now far exceed the 
‘proportion of human members; and yet Mr. 
‘Greaves shews from the Agyptian monuments, 
‘that the human stature was the same above 3000 
‘years ago, as it is now. The measures therefore 
‘ are increased, the reasons of which may be assigned, 
‘The instruments, which use to be preserved as 
‘ standards of measures, by contracting rust are in- 
‘ereased. Iron beaten by the hammer may inseti- 
‘sibly relax in a long space of time. Artificers 
‘ likewise, in making instruments, choose to err in 
‘the excess of the materials; and when by filing 
‘they attain any measure, which they think suth- 
‘ cient, they stop, knowing that they can soon cor-’ 
‘rect that little excess by filing, if their master 
‘should complain of it; but that they cannot 
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‘remedy a defect. Let us suppose therefore, that 
‘ all fneasures have increased by degrees, especially 
‘in the first ages, when less care was taken of 
‘them ; and the Cubit of Memphis, about the time 
‘of the Roman Empire, will be a mean between 
‘the antient and the modern Cubit, but will ap- 
‘proach nearer to the modern. The antient Cubit 
‘was 1754% of the Hnglish Foot, and the modern 
‘is 158455 of the Hnglish Foot. The mean there- 
‘fore between them will be about 1-38, or 1,335 
‘of a Foot. Now 10000 of such mean or middle 
‘Cubits make, as they ought, about 30 Attic 
‘ Stadia. 

‘The former calculation of the Persian Cubit is 
‘confirmed by the Arzsh, or modern Persian Cubit, 
‘which (being doubled, as I suppose) Mr. Greaves 
‘found by measuring to be 3y55%5 of the Hnglish 
‘foot. Jf half of this was the simple Cubit, and it 
‘increased from the time of the Greek and Roman 
‘ Empire after the manner of the Cubit of Memphis, 
‘it must antiently have been about 15555 of the Hng- 
‘lsh Foot. Herodotus stiles this Cuhit, compared 
‘with the Cubits of the Greeks and neighbouring 
‘nations, the middling Cubit ; and tells us, that the 
“royal Persian Cubit was larger than it by 3 Digits. 
‘If we understand by them, Digits of the middling 
‘ Cubit, which was more known to the Greeks, the 
royal Cubit will be to the moiddling Cubit, as 27 to 
"24; and since the middling Cubit is 14575 of the 
‘ Anglish Foot, the royal Cubit will be about 145% F- 
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‘Now 10000 of such Cubits make, as they ought, 
‘ about 30 Attic Stadia. 

‘The preceding computations are likewise con- 
‘ firm’d by a certain general reason, by comparing 
‘the Feet and Cubits used at first in every nation 
‘according to the proportion of the members of a 
‘man, from which they were taken. For the Foot 
‘of a man is to the Cubit or lower part of the Arm 
‘ of the same man as about 5 to 9, as I my self have 
‘measur’d, and any person may easily find by his 
‘own body. And the oldest Feet, of which any ac- 
‘count has been transmitted to us, are the Roman, 
‘the Ptolemaic, and the Drusian Foot at Tongeren 
‘in Germany, the last of which 1s equal to 13} 
‘Uncie of the Roman Foot. .And to these three 
‘ Feet, according to the proportion of 5 to 9, answer 
‘the three Cubits, 144425, of the Hnglish Foot, 
‘158958, of the Hnglish Foot, and 1+%58%5, of the 
‘ Bnglish Foot ; and of about these maynitudes are 
‘the anticnt Cubits determined by us above, viz., 
‘those of Memphis, Babylon, and Persia ; to which 
‘add that of Samos, which Herodotus represents us 
‘equal to the Cubit of Memphis. The Greek and 
‘Koman Cubits, which were secondary measures, 
‘adapted to the measures of the Feet before received, 
‘ought not to come under consideration here. 

‘The Cubits of the Eastern Nations, with which 
‘the Jews were surrounded, being determined im 
‘this manner, we may from hence form a conjecture 
‘concerniug the magnitude of the Jewish Cubit. 
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‘The vulgar Jewish Cubit ought not to be greater 
‘ thah them all, nor the sacred Cubit less than them 
‘all. The opinion of Villalpandus and others there- 
‘fore is to be rejected, who represent the vulgar 
‘Cubit as equal to two Roman Feet and an half ; 
‘and I think them likewise mistaken, who make the 
‘sacred Cubit and Aitze Cubit equal. That the 
‘sacred Cubit was very large, appears from the 
‘Jewish Calamus or Reed, which contained but six 
‘of these Cubits; and from the antiquity of this 
‘ Cubit, since Noah measured the Ark withit. How- 
‘ever, it is not to be magnified in such a manner, 
‘that the vulgar Cubit (which in the time of Moses 
‘was called the Cubist of aman, Deut. 111. 11.) should 
‘much exceed the Cubit of a tall man. But we shall 
‘circumscribe these Cubits in narrower limits in the 
‘following manner. 

‘We learn from the Talmudists and Josephus, 
‘ that the Jews used the measure of four sacred Palms 
‘instead of the Greek Cubit. The Greek Cubit there- 
‘ fore approached nearer to 4 Jewish Palms than to 
‘5 or 3; that is, it was less than 43 Palms, and 
‘greater than 34. Hence it follows, that the sacred 
‘Cubit of 6 Palms was less than 24 Attic Feet, and 
‘ greater than 2 Attic Fect. 

‘The stature of the human body, according to the 
‘ Talmudists, contains about 3 Cubits from the feet 
'* to the head ; and if the feet be raised, and the arms 


* ‘This proportion is expressly sct: down in Afishnaioth, Tract. de 
‘ Ghaburim, cap, 4. 1 in Commeit.’ 
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‘be lifted up, it will add one Cubit more, and con- 
‘tain 4 Cubits. Now the ordinary stature of men, 
‘ when they are bare-foot, is greater than 5 Roman 
‘ Feet, and less than 6 Roman Feet, and may be 
‘ best fix’d at 5 Feet and an half. Take the third part 
‘ of this, and the vulgar Cubit will be more than 20 
‘ Uncie, and less than 24 Uncie of the Roman Foot ; 
‘ and consequently the sacred Cubit will be more than 
‘24 Uncia, and less than 284 Uncie of the same Foot. 

‘ Josephus writes, that the Pillars of the great 
‘ court were as large as could be embraced by three 
‘men with their arms join’d. The Orqyia or Fathom 
‘ of a man is commonly supposed equal to the stature 
‘of the same man, but in reality exceeds it about 
‘one Palm of the Roman Foot. The common 
‘people use the nearest round numbers ; in this 
‘case the true numbers are to be employed ; add 
‘ therefore a Palm to the measures of the stature of 
‘aman above express’, and the sum being tripled, 
©1152 Ronuen Feet will be greater, and 183 less than 
‘ the circumference of the pillar. 

‘Now that circumference, according to the Tal- 
‘mudists and Josephus, was, as above, 8 Cubits, it 
‘least in the inner court. Taking therefore about an 
‘eighth part of the preceding numbers, the sacred 
‘Cubit will be greater than two Roman Feet, and 
‘less than two and a third. We have taken here 
‘ the pillars of both courts, that is, in thickness, tho’ 
‘not in height. It is certain, that the pillars of the 
‘ inner court were not thicker than those of the outer 
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‘court ; and therefore the latter computation must 
‘necessarily be admitted. 

‘A Sabbath-day’s journey, by the unanimous 
‘consent of the Talmudists and all the Jews, was 
‘two thousand Cubits. Hence the Chaldee inter- 
‘ preter upon Auth i. 6. says, “We are commanded 
‘“to observe the Sabbath and good days, so as not 
‘“to go above two thousand Cubits.” The Jews 
‘describing this journey, instead of Cubits, some- 
‘times substitute Paces. Hrasmus, in his notes 
‘upon Acts i. 12. writes thus concerning the Sab- 
‘bath-day’s Journey: The Hvangelist means the 
‘space of two thousand Paces. It was not lawful 
‘ for the Jews to travel farther on the Sabbath-day. 
‘ This vs asserted by St. Jerome, writing to Algasia, 
‘in his tenth question, viz. that the Jews religiously 
‘observed not to walk on the Sabbath-day above 
‘two thousand Paces, agreeably to the appointinent 
‘of Akiba, Simeon [the Just | and Hillel, Aubbins, 
‘whom they use to call our masters. ‘Thus writes 
‘ Hrasmus, who reads passus in St. Jerome, and not 
‘pedes, as it is corruptly in the printed editions of 
‘that father. And hence in Vumb. xxxv. 4. instead 
‘of w thousand Cubits, the Lutz. interpreter substi- 
‘tutes a thousand Paces. But we must take care 
‘not to understand by them the Noman or Greek 
‘Paces ; for in Sebbolch Lecheth, Tract. 22. cap. de 
' “Sabbat. those Paces are thus described : Samuel 
‘travelld thro’ the valley, and knew not the damit 
‘of the Sabbath. A. Sabbuth-diy’s journey is two 
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‘ thousand middling Paces. As if he had said, a 
‘ Sabbath-day’s journey is a journey of two thou- 
‘sand paces of a man travelling upon a sabbath, 
‘not with speed, as in the Roman Paces, not too 
‘slowly, but moderately, in the manner of those 
‘who travel on the sabbath-day. Now men of a 
‘middling stature, in walking in this manner, go 
‘every step more than two Roman Feet, and less 
‘than two and:a third. And within these limits 
‘ was the sacred Cubit circumscribed. 

‘The Talmudists write, that the height of the 
‘steps, by which they ascended to the inner 
‘court, was half a Cubit, and their retractions half 
‘a Cubit. They mean the sacred Cubit ; and we 
‘see that Josephus’s computation, with regard to 
‘the height of these steps, corresponds with them. 
‘Now Vitruvius determines, that the height of 
‘steps ought not to be more than 10 Roman Uncie, 
‘and the retractions not less than 18 Unciw; whence, 
‘ since the Jews make the height equal to the retrac- 
‘ tions, we must suppose that they took a middle pro- 
‘ portion, and that the height, as well as the retrav- 
‘ tions, made about 12, or at most 13 Roman Unceie. 
‘ The middle proportion between 10 and 18 is about 
‘1358. And I should be inclined to maintain, that 
‘this height was not at all exceeded, lest it might 
‘ have been difficult to ascend the steps. The sacred 
‘ Cubit therefore was less than 27 Roman Uncie, but 
‘not less than 24 Uncia, in order that the retrac- 
‘ tions of the steps might not be too much lessen‘d. 
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‘The Cubit being thus circumscribed within cer- 
‘tain limits, and the erroneous opinions of other 
‘ writers being thus refuted, we may now assign the 
‘more exact measure of it with greater assurance ; 
‘and this we shall do by the following argument. 

‘It is agreeable to reason to suppose, that the 
‘ Jews, when they passed out of Chaldea, carried 
‘with them into Syria the Cubit which they had 
‘received from their ancestors. This is confirmed 
‘both by the dimensions of Noch’s ark preserv’d by 
‘tradition in this Cubit, and by the agreement of 
‘this Cubit with the two Cubits, which the Tal- 
‘mudists say were engrav’d on the sides of the city 
‘ Susan during the empire of the Perszans, and that 
‘one of them exceeded the sacred Cubit half a Digit, 
‘the other a whole Digit. Susan was a city of 
‘ Babylon, and consequently these Cubits were Chal- 
‘daic. We may conceive one of them to be the 
‘Cubit of the royal city Susan, the other that of 
‘the city of Babylon. The sacred Cubit therefore 
‘agreed with the Cubits of divers provinces of 
‘Babylon as far as they agreed with cach other ; 
‘and the difference was so small, that all of them 
‘might be derived in different sountries from: the 
‘same primitive Cubit, the Jewish Cubit being less 
‘enlarged after sacred things began to be deter- 
“mined by it. This therefore was the proper and 
‘principal Cubit of the Jews. But that people 
‘afterwards going down into Agypt, and living for 
‘ubove two hundred years under the dominion of 
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‘the Agyptians, and endurging an hard service 
‘under them, especially in building, where the 
‘measures came daily under consideration ; they 
‘must necessarily learn the Mgyptian Cubit. 
‘Hence came the double Cubit of the Jews, viz. 
‘that of their own country, and the adventitious 
‘ one, which, from its being used upon ordinary occa- 
‘sions only, was esteemed vulgar and profane. This 
‘hypothesis is confirmed by the proportion of the 
‘Cubits to each other. For the Babylonian Cubit 
‘of two English Fect is to the Cubit of emphis 
‘of 144495 of the Hnglish Foot, as 6 to 5-345, that 
‘is, as the sacred Cubit to the vulgar Cubit very 
‘near. The small fraction of ~4%55 might arise 
‘from either the difference of the Babylonian 
‘ Cubits, or the greater antiquity of the Babylonian 
‘ building, than of the pyramid, or the dimension 
‘of the brick, expressed not in the exact, but the 
‘nearest round numbers. 

‘Suppose the thickness of the brick to be 6,3; 
‘English inches, the breadth 84 inches, and the 
‘length 122 inches; and a Cubit double that 
‘length will be to the Cubit of Memphis as 6 to <. 
‘TI am inclined therefore to think, that the Cubit of 
‘ Memphis, at the time when the Jews went down 
‘into Maypt, was equal to 5 Palms of the Chaldao- 
‘ Hebraic Cubit ; and that the Jews thus determun- 
‘ing the magnitude of that Cubit by five Palms of 
‘the proper Cubit, the Palms of Memphis became 
‘at last neglected, and the double Cubit, with only 
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‘a simple Palm, remained among the Jews. Besides, 
‘ as it 1s reasonable to suppose, that the profane and 
‘adventitious Cubit agreed with the Cubits of the 
‘nations round about, viz. those of Memphis, Samos, 
‘and Persia; so it appears from the following argu- 
‘ment, that this Cubit was the same with that of 
‘Memphis. The different measures of the Cubit of 
‘ Memphis, taken from different parts of the Pyra- 
‘mid, were 175%, Ly oe, and 1-4%3% of the Bnglish 
‘Foot. To these measures in the proportion of the 
‘sacred Cubit to the vulgar Jewish Cubit are the 
‘measures 2788 67, 278285, and 213 8éy of the Hng- 

‘lish Foot, which in Uncie@ of the Roman Foot are 
‘255%, 25759, and 25 4h 95, and consequently 
‘fall in the middle of those limits, with which we 
‘have before circumscribed the sacred Cubit, and 
‘which were 24 and 27 Uncie of the Homan Foot. 
‘Thus therefore, by means of these limits, those 
‘measures agree with the sacred Cubit, and conse- 
‘quently the measures of the Cubit of dALlemphis 
‘agree with the vulgar Cubit. Supposing therefore 
‘that the Jews learned the Cubit of Jfemphis in 
‘ Mogypt, and that it was their vulgar Cubit, and 
‘cousequently that in the time of Jfoses, and soon 
‘ after, when, as Mr. Greaves contends, the Pyramids 
‘were built, the vulgar Cubit was of the same mag- 
“nitude with that of Afen:phis ; the sacred Cubit in 
‘those times was not less than 25-55, nor greater 
‘than 25449, Uncie of the Roman Foot Those, 
‘who shall hereafter examine the Pvramid, by mea- 
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‘ suring and comparing together with great accuracy 
‘ more dimensions of the stones in it, will be able to 
‘ determine with greater exactness the true measure 
‘of the Cubit of Memplis, and from thence lke- 
‘ wise of the sacred Cubit. In the mean time for 
‘ the precise determination of the Cubit of Memphis, 
‘I should choose to pitch upon the length of the 
‘chamber in the middle of the Pyramid, where the 
‘ king’s monument stood, being very large, and built 
‘ with admirable skill ; which length was the twen- 
‘tieth part of the length of the whole Pyramid, and 
‘ contained 20 Cubits, and which was very carefully 
‘measured by Mr. Greaves, as he informs us him- 
‘self And from hence I would infer, that the 
‘sacred Cubit of Jfoses was equal to 25 Uncvie of 
‘the Roman Foot, and {8 of an Uncia; or, what is 
‘ equivalent, that it had the same proportion to two 
‘ Roman Feet as 16 to 15. ? 

‘ Mersennus in his treatise de Mensuris, Prop. 1. 
‘Cor. 4. writes thus: I find that the Cubit, (upon 
‘which a learned Jewish writer, which I reeeived 
‘by the favour of the tllustrious Hugenius, Xnigh! 
‘of the order of St. Michael, supposes the dimei- 
‘ sions of the temple were formed,) answers to 23} 
‘of our inches, so that wt wants ¢ of an inch of two 
‘of our Feet, and contains two Roman Feet, and 
‘two Digits and a Grain, which is 4 of a Digit. 
‘The Paris Foot, with which Mersennus compared 
‘ this Cubit, is equal to 1,885 of the Ynglish Foot, 
‘accordiiy to Mr. Greaves; and consequently is to 
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‘the Roman Foot as 1068 to 967. In the same 
‘ proportion reciprocally are 234 and 25,88. That 
‘Cubit therefore is equal to 253% Uncie of the 
‘Roman Foot, and consequently falls within the 
‘middle of the limits 25453, and 25 4%,, with which 
‘we have just circumscribed the sacred Cubit ; so 
‘that I suspect this Cubit was taken from some 
‘authentic model preserved in a secret manner from 
‘the knowledge of the Christians. Lest any person 
‘should be surprised, that the Cubit, which we have 
‘concluded to have been in the time of Afoses 
‘ 25,80, inches, should not have increased more in 
‘three thousand years ; he may observe, that the 
‘Palms used in building at Aome, which was 
‘antiently 9 Uncie of the Roman Foot, is now 
‘equal to 154%, parts of the Hnglish Foot, that is, 
‘9,1, Uncie, and consequently that in fifteen hun- 
‘dred years it has increased but yy of an Uncia, 
‘though it was not preserved in a religious manner. 

‘Some compute the Cubit from Solomon's brazen 
‘sea. Lest any objection should be raised from 
‘thence, I shall briefly remark, that the bottom of 
* that sea ought not to be represented spherical, as 
‘it generally is, but flat, in sucu a manner that all 
‘the water might run out for the use of the priests, 
‘and the vessel might stand commodiously upon 
‘the backs of the oxen, and the oxen not hinder 
‘the priests from coming to the cocks. However I 
‘would not represent it under a cylindrical figure. 
‘The following one will be more beautiful. Let 
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‘the line A B, of ten Cubits, be bisected in C’; and 
‘taking upon it A D, # B, of a Cubit each, erect 
‘the perpendiculars a p e — 
‘DF, CG #E d, 
‘each of them of 
‘five Cubits, and 
‘with the semiaxes 
‘AD, D F,and BA, 
‘ H H, describe the on ae of the ellipses 4 F, 
‘BH, and drawing the right line FH, the figure 
‘AF GHB convolved round the axis C G, will 
‘describe the external superficies of the vessel, 
‘ whose cavity, if it be an hand-breadth thick, will 
‘ contain about (?) thousand baths, supposing that a 
‘bath was equal to twelve Roman Congir (as Agri- 
‘cola and others maintain) and that seven Congu 
‘and an half will fill a Cubic Roman Foot, as Mr. 
‘Greaves found by the Farnesian Congius. It is 
‘said likewise, that this sea contained three thou- 
‘sand baths ; whence some affirm, that there were 
‘two kinds of baths. Others understand a dry mea- 
‘sure, whose Cumulus equalled half the contents ; 
‘ others suspect a various reading ; others imaginr,: 
‘that the sea contained two thousand baths for daily 
‘use, but, when full, could receive three thousand 
‘baths. J shall not attempt to determine the dispute. 
‘This is what I thought proper to lay down at 
‘ present with regard to the magnitude of this Cubit. | 
‘Hereafter perhaps those, who shall view the saercd 
‘mount, and the monuments of the Chuldeans, by 
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‘taking accurately the various dimensions of the 
‘stones, bricks, foundations, and walls, and compar- 
‘ing them together, will discover something more 
‘certain and exact. 

‘The Roman Cubit therefore consists of 18 Unciea, 
‘and the sacred Cubit of 252 Uncie of the Roman 
‘Foot ; and consequently those Cubits are to each 
‘other in round numbers as 2 to 3 very near. And 
‘this proportion is used by Josephus, out of regard 
‘to the greater expedition in computing the bulk of 
‘the buildings. For writing to the Romans, he 
‘everywhere puts three Roman Cubits for about 
‘two sacred Cubits, except in.some of the most 
‘eminent climensions of the temple, properly so 
‘called, and set down in scripture, in which case he 
‘thought proper to retain the sacred Cubit. This 
‘will appear by comparing the Cubits of Josephus 
‘with the sacred Cubits of the Talmudists, in the 
‘following table :-— 
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‘ Josephus ‘n Prologo Belli Jucdaiet. 
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‘Thus likewise, where Josephus in a round num- 
‘ber makes the Hxhedras thirty Cubits, we must 
‘ write twenty sacred Cubits, or more exactly twenty- 
‘two ; and the like reduction is necessary in all the 
‘ other numbers of Josephus.’ 


LETTERS OF THE FREEMASONS. 


(1866.) 

‘Srr,—I have been reading your work on the 
‘Pyramid? and have been very much amused. 
‘Had you been a Freemason, or studied the rites 
‘and ceremonies of the ancient mysteries, you 
‘would have had no difficulty in understanding 
‘what the Pyramids were built for. They were 
‘simply places for initiating the neophytes in—and 
‘as the mysteries 1n every country were funereal, 
‘the use of the sarcophagus is easily explained. 
‘Should you care to investigate this hypothesis—if 
‘what is certain can be called a hypothesis—you 
‘may read to advantage the Rev. Dr. Collier's 
‘Mistory of Initiation, and Faber’s Mysteries of 
‘the Cabiri, and Pagan Idolatry. 

‘ Freemasonry was the original of the “Mysteries.” 
‘A pure society was in existence on the plains of 
‘Shinar (before the dispersion) in which Divine 
‘truths were taught by means of symbols. After 

‘the dispersion the same symbols were used all 
‘over the world, but the true interpretation of 
‘them was gradually lost; except amougst the 
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‘ EHssenes. If you read Josephus’s account of that 
‘sect, you will be greatly entertained, and you will 
‘find evidence of the fact that they were Frec- 
‘masons. The initiated easily understand his 
‘allusions: the “profane” do not.—I am, yours 
‘ truly,’ (Signed) ‘ OXONIENSIS.’ 


‘ P.S—Extract from Greaves (Pyram. vol. ii. 
‘p. 34) :-— 

‘“The places of initiation were indifferently a 
““ oyramid, a pagoda, or a labyrinth, furnished 
©“ with vaulted rooms, cte.”’ 

‘«“Pits or wells were occasionally used in the 
‘“the mysteries."—Faber’s Pagan Idolatry, vol. iii. 
‘p. 187, ete. ete. 

‘The Pyramids, Cave of Elephanta, ete., the 
‘Round Towers of Ireland (built by pupils of Zoro- 
‘ aster) were all places of initiation.’ : 


Il. 
‘HALIFAX, Nov. 2lat, 1866. 

‘My pEAR Sir,--Do you remember my borrow- 
‘ing a Manual of Freemasonry from you, and being 
‘ greatly surprised at finding certain symbols that 
‘had attracted my attention previously, and my 
‘predicting to you that the day would come when 
‘my studies would throw a new light on the history 
‘of the Pyramids? I told you when the prediction 
‘ was fulfilled I would remind you of 1t. 

‘I forget the correct date, but it was soon after 
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‘you and I left Poplar Grove. Important dis- 
‘ coveries have recently been made in Egypt, which 
‘render our conversation at that time of interest. 
‘+ —I am, yours truly, 

(Signed) ‘R. G. Harrsurton. 


‘Please write on the other leaf and return this 
‘with your reply-—as I wish to use them both. 


‘Joun M‘Grecor, Esq., Halifax.’ 


(Mr. Haliburton is not a Freemason.) 


IT]. 


‘HALiFaAx, Nov. 21st, 1866. 

‘DEAR SizR,—I have a very distinct recollection 
‘of my Jending you a Manual of Ireemasonry, and 
‘of the conversation to which you refer, which took 
‘ place in 1853. 

‘My Manual was burned with your hbrary 
‘January Ist, 1856. 

‘i am glad to find that your expectations have 
‘been realized in so singular a manner.—I am, 
‘yours faithfully, 

(Siened) ‘Jcoun M‘GREGOR. 


‘To R. G. Harrsorron, Esq., 
‘ Barrister, Halifax.’ 
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EXTRACTS FROM ETHOLOGICAL RESEARCHES 
BEARING ON THE YEAR OF THE PLEIADES. 
By R. G. Hauipurton, F.S.A., F.RS.N.A., Barrister, 
of Halifax, Nova Scotia. 1863. 


On returning from Egypt in 1865, I (C. P. 8) 
had much besought Mr. Haliburton to prepare a 
condensed account of his researches regarding the 
Pleiades year, for publication in this country : and, 
as he kindly informed me by letters from time to 
time,—he both began such a paper, or book, and 
had nearly completed it, when recent political 
troubles and commercial excitements interrupted 
the vourse of his work. The interruption, we may 
weli hope, is temporary only ; but meanwhile he 
seems to be losing a fitting opportunity for estad- 
lishing his claims to priority in a very unusual hac 
of research, and one which has been found to hare 
much connexion with the Great Pyramid. 

Hence at the last moment for closing this volume, 
and when | have had to give up all expectation of 
receiving Mr. Haliburton’s new, and special paper 1n- 
time, ' have thought the next best thing to be clone, 
alike for the public, the cause, and himself, would be 
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to publish a considerable section of his privately 
printed work of 1863, in the following pages. 

Such a course will neither represent the whole of 
his discoveries, nor will it give the full amount of 
priority of date, to which he may justly lay claim ; 
for the letters on pp. 368 and 369, will be found to 
refer to years much earlier than 1863. Nor again 
will such a course perform the more delicate opera- 
tion of separating some few of his carlier and cruder 
notions, which neither himsclf, nor others might 
care to uphold now ; but until he himself comes out 
with something later and fuller,—these extracts 
may assist in attaching his name to the subject,— 
and will at least show how much [ have been in- 
debted to him, for some of the original ideas, which 
have been lately recognised to exist in the Pyramid. 

Without further apology, therefore, I beg to sub- 
mit the following portions of what he had written, 
long before I went to Egypt. 


‘THE FESTIVAL OF THE DEAD. 


*‘ BY R. G. HALIBURTON, F-.S.A. 


‘In European Calendars, the last day of October, 
“and the first and second days of November, are 
‘ designated as the festivals of All Halloween, All 
‘Saints, and All Souls. 

‘ Though they have hitherto neve< attracted any 
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‘special attention, and have not been supposed to 
‘have been connected with each other, they origin- 
ally constituted but one commemoration of three 
days’ duration, known among almost all nations 
as “the Festival of the Dead,” or the “ Feast of 
“ Ancestors.” 

‘It is now, or was formerly, observed at or near 
‘the beginning of November by the Peruvians, the 
Hindoos, the Pacific Islanders, the people of the 
Tonga Islands, the Australians, the ancient Per- 
sians, the ancient Egyptians, and the northern 
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nations of Europe, and continued for three days 
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among the Japanese, the Hindoos, the Australians, 
the ancient Romans, and the ancient Egyptians. 

‘ Halloween is known among the Highlanders by 
a name meaning the consolation of the spirits of 
the dead, and is with them, as with the Cinghalese, 
the Pacific Islanders, and almost every race among 
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harvest home, or, south of the equator, with a first 
fruits celebration. An old writer asks why do we 
suppose that the spirits of the dead ere more abroa: 
on Halloween than at any other time of the year! 
and so convinced are the Irish peasantry of the 
fact, that they discrectly prefer remaining at home 
on that ‘ll-omened night. The Halloween torches 
of the Irish, the Halluween bonfires of the Scotch, 
the Coel Coecth fires of the Welsh, and the Tindle 
fres of Cornwall, lighted at Halloween, are clearly 
‘memorials of » custom found almost everywhere 
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‘at the celebration of the festival of the dead. The 
‘origin of the lanthorn festival has never yet been 
‘conjectured. It will be found, I believe, to have 
‘originated in the wide-spread custom of lighting 
‘ bonfires at this festival. 

‘The church of De Sens, in France, was endowed 
‘by its founder in the days of Charlemagne, for the 
‘ purpose of having mass said for the dead, and the 
‘graveyard visited on All Halloween. Wherever 
‘the Roman Catho&ic Church exists, solemn mass for 
‘all souls is said on the second day of Noveiber ; 
‘on that day the gay Parisians, exchanging the 
‘boulevard for the cemetery, lunch at the graves of 
‘their relatives, and hold unconsciously their “ feast 
“of ancestors,” on the very same day that savages 
in far distant quarters of the globe observe in a 
simular manner their festival of the dead. 

‘Even the Church of England, which rejects All 
Souls, as based on a belief in purgatory, and as being 
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a creation of Popery, devoutly clings to All Saints, 
which is clearly a relic of primeval heathenism. 
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‘On All Souls day, the English peasant goes 
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uw sovuling, begging for “ asoul cake forall Christen 
“souls.” He has very little suspicion that he is 
‘ preserving a heathen rite, the meaving of which is 
not to be found in the Book of Common Prayer, 
but (as I shall hereafter show) is to be discovered 
in the sacred books of India, in which country the 
consecrated cake is still offered, as it has been for 
‘ thousands of years in the-autnian, to the souls of 
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‘deceased ancestors. But, though the festival of 
‘the dead is so generally observed in November, 
‘there are some exceptions. Thus it was observed 
‘in February by the Greeks, the Romans, the Per- 
‘sians, and the Algonquins of America, and in 
‘ August by the Japanese and Chinese. The traces 
‘of its being observed in May are very few, and 
‘those of its being held at any other times of the 
‘year are of exceedingly rare occurrence. Before, 
‘ therefore, [ can attempt to tremt of the festival of 
‘ the dead, or refer to its origin and history, and the 
‘influence it has exerted on ancient mythology, it 
‘is necessary to confine this paper simply to ques- 
‘tions connected with the calendar, and the times 
‘ when the festival is found to be observed. It is 
‘important to trace the ancient November festival 
‘to the primeval year, which must have fixed it in 
‘that month among races south, as well as north of 
‘the equator. ‘This year, I believe I have succeeded 
‘in discovering ; and, as it appears to have ort- 
‘ ginated in, or at least only now exists in, the 
‘southern hemisphere, I have designated it as 
‘the Primitive Southern year. It is also necessary 
‘to show that the festival of the dead, occurring 1n 
‘Icbruary or August, indicates a change having 
‘taken place, and a more recent year, commencing 
‘in February, having been substituted. As we only 
‘ find this year north of the equator (so far as I have 
‘been able to Icarn), I have designated it as the 
‘ Primitive Northern year. 
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‘ Wherever the festival occurs in November, it is, 
‘or at least originally was, the new year’s festival 
‘of the primitive southern year. Where it is held 
‘in February, it is, or once was, the commemora- 

tion of the commencement of the northern year. 

‘As the mode of investigation pursued on this 
‘ point materially adds to the credibility of my con- 
‘clusions, I may be pardoned for referring to it. 

‘The startling fact that “this feast was cele- 
‘“brated among the ancient Peruvians at the same 
‘“period, and on the same day that Christians 
‘“solemnize the commemoration of the dead (2d 
‘“November),” at once drew my attention to the 
‘question, how was this uniformity in the time of 
‘observance preserved, not only in far distant 
‘quarters of the globe, but also through that vast 
‘lapse of tume since the Peruvian, and the Indo- 
‘Huropean first inherited this primeval festival 
‘from @ common source ? 

‘It was plain that this singular uniformity. could 
‘never have been preserved by means of the defec- 
‘five solar year in vogue among aucient nations. 
‘ How then could this result have been produced ? 
It was apparent that the festival must have been 
‘regulated by some visible sign, or mark, that 
‘ nature had supplied, such as the rising of some 
‘ constellation. 

“Remembering the ancient traditions as to the 
‘ Pleiades, I naturally turned my attention to them. 
‘ Professor How kindly offered tu ascertain from an 
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‘excellent astronomer whether the Pleiades could 
‘ have ever risen in November in Asia or Europe. | 
‘ was fortunately, however, able to save that gentle- 
‘man the calculation. On turning to Bailly’s A stro- 
“nomie Indienne, I found him state that the most 
‘ancient year, as regulated by the calendar of the 
‘ Brahmins of Tirvalore, began in November, and I 
‘ was much gratified at finding that, in that calendar, 
‘the month of November is called Cartiguey, 2.c., 
‘the month of the Pleiades,—a circumstance which, 
‘M. Bailly says, would scem to indicate that that 
‘ constellation by its rising or setting in that month, 
‘must have regulated the commencement of the 
‘ancient year in November. 

‘ But here a fresh difficulty arose as respects the 
‘calendar. To suppose that the Pleiades rose in 
‘ that month, and commenced the year in the autumn 
‘ was not only opposed to ancicnt traditions respect- 
‘ing them, and to their name asthe Stars of Spring 
‘ (Vergilie), but also to their actual movements, at 
‘ the present day at least. 

‘We could not assume that grect astronomics! 
‘ changes could ever have produced this result. How 
‘then could we account for the anomaly? I dis- 
‘covered the clue in extending my researches to the 
‘southerr. hemisphere, where I found the festival 
‘of the dead to occur in November, and to be the 
‘vernal new ycar’s festival of a year commencing 
‘in November, and regulated by the rising of the 
‘ Pleiades +1 the evening. 
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‘Before concluding this prefatory paper, it may 
‘be as well to state that the whole subject, both as 
‘regards the primitive new year festival of the 
‘dead and the primitive year, has altogether 
‘escaped the observation of the learned. De 
‘Rougemont, in his Peuple Primtif, published at 
‘Paris in 1856, has, out of three volumes, not de- 
‘voted as many pages to “Les Fétes des Morts,” 
‘though they are unquestionably the most remark- 
‘able memorials we possess of Le peuple Primitif. 
‘Festivals connected with the scasons, he says, can- 
‘not now be investigated, from our ignorance of the 
‘primitive calendar; and he therefore only selects 
‘those that took place at the time of the vernal 
‘equinox and the summer solstice, ze. associated 
‘with a solar year, and hence of a comparatively 
‘recent date, and subsequent to those of the two 
‘primitive calendars to which I have referred. 

‘The primitive year of two scasons, commencing 
‘in November, and the connexion of the Pleiades 
‘with the primeval calendar, are not even referred 
‘to in the latest work on the astronomy of the 
‘ancients, published last yerr in Paris. Though 
‘very many remarkable facts in the history of the 
‘calendar and of our race, to which the study of the 
‘festival of the dead has afforded me a clue, are 
‘referred to by Greswell in his learned works on 
‘the Calendars of the Ancients, he has attempted to 
‘explain them by resorting to the miracles in the 
‘Bible—as to the sun having stoud still or’ gone 
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‘back on certain occasions—events which he con- 
‘tends must not only have disturbed, but have even 
‘left their impress on the calendars of the ancients. 
‘ But they are, I believe, capable of a more common- 
‘ place solution. 


‘THE FESTIVAL OF THE DEAD BROUGHT TO EUROPE 
‘AND ASIA BY A MIGRATION OF RACES FROM THE 
‘SOUTHERN HEMISPHERE. 


‘«“ Who can restrain the sweet influences of the 
‘“ Pleiades ?” we are asked in the book of Job, the 
‘most ancient production of sacred or profane 
‘literature. “The lights in the firmaments of the 
‘ “heavens,” “ for signs and for seasons, and for days, 
‘“and for years,” are supposed to have reference to 
‘that constellation, as well as to the sun and moon, 
‘fer in early ages neither the sun nor the moon 
‘ could have indicated the length of the year, or its 
‘division into seasons. ‘The extreme veneration of 
‘remote antiquity for the Pleiades, or Vergilice, for 
‘having marked the seasons, and the beginning of 
‘ spring, are amongst the most venerable traditions 
‘of our race, and are now only realized among 
‘ Australian savages, who still worship the Pleiades 
‘as announcing spring, “and as being very good to 
‘“the blacks ;” and at their culmination hold a 
‘great new year’s corroboree in November, in 
‘honour of the Mormodellick, as they call that tame: 
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honoured constellation. The name given to these 
stars by the Romans, Vergilie, is plainly con- 
nected with the strange tradition of Northern 
natives, of the Pleiades having marked the com- 
mencement of spring. They are popularly known, 
from France to India, by the same name—a cir- 
cumstance which proves, says M. Bailly, that our 
first knowledge of these stars was derived from 
the most ancient nations of Asia. 

‘The question naturally suggests itself, Whence 
arose this veneration for a _ constellation, that 
among us, at least, is no longer reverenced ? 
When and where can they have marked the begin- 
ning of spring, and what were those “swect in- 
“ fluences,” referred to in the book of Job, and still 
celebrated by Australian savages ¢ 

‘So far from rising in Europe or Asia in the 
spriug, they first appear in June, a summer month. 
How could the Vergili, then, have acquired their 
name, as the stars of spring? It is plain that 
they could not have marked a vernal commence- 
ment of the year, as the most ancient year com- 
menced in the autumn, and among most ancient 
nations we find traces of a traclitionary or civil 
year commencing in the autumn. 

‘We also find traces of a very singular year of 
six months, the very existence of which Sir Corne- 
wall Lewis has somewhat hastily questioned. 
“These abnormal years,” he tells us, “are desig. 


“nated by Censorinus as involved iu the darkness 
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“of remote antiquity.” Dupuis suggests that we 
must turn to the Pleiades, as well as to other con- 
stellations, to account for these “ abnormal years,” 
as well as for the ancient year commencing in the 
autumn,—‘ pour expliquer les fictions relatives } 
“ce commencement d’année, soit chez les Juifs, soit 
“chez les autres peuples, qui ont eu le commence. 
“ment d’année en autcemne. Tels étaient ceux qui 
“avaient des années de six mois.” In confirma- 
tion of this conjecture, I have found that in the 
Arabian calendar of lunar mansions, which is made 
up of two divisions, one belonging to summer, aiid 
the other to winter,—one of the mansions is 
designated by the name of the Pleiades. Let us 
see if this suggestion will prove equally correct 
respecting the autumnal year ; and let us endea- 
vour to find in that constellation a clue to the re- 
markable circumstance of the festival of the dead 
having been observed in Hindostan, Peru, Cey lon, 
Egypt, and Lurope, in November. 

‘I may here state that the classical nations of 
antiquity, with whom the influence of the Pleiales 
was rather a matter of tradition than of practical 
use, when they spoke of the rising of the Pleiades, 
referred to the heliacal rising of the constellation 
in the morning, ze. the time, when at dawn, the 
stars were first visible— 

“The grey dawn and the Pleiades 


Shedding sweet influence.” 


‘This tock place in the middle of May, 2000 
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‘years ago, and marked the beginning of summer 
in the south of Europe and Asia. But we must 
conclude either that the Pleiades must have once, 
in some other manner than by their heliacal 
rising, indicated the beginning of spring, or else 
that there must have been, by a long lapse of 
years, a change in their movements, that rendered 
their rising inconsistent with their very name as 
the stars of spring. It must, however, have been 
nearly 5000 years since the heliacal rising of the 
Pleiades occurred at the beginning of April, and 
even then it could not have indicated the com- 
mencement of seed-time in the south of Asia and 
of Europe, or marked the beginning of spring. 
Their name, the Hesperides, too, would seem to 
connect them with the evening rather than the 
morning. But if, at such a remote cra, the Plei- 
ades regulated the seasons by their heliacal rising 
at that time of the year, they must have left their 
impres; on primitive calendars, and traces of the 
connexion of the calendar with the heliacal rising 
of the Pleiades, would still be found among many 
races. either in their names fer March or Apmil, or 
at least in their traditions us to the time when 
their year once commenced. But this is not the 
case. There are no traces of a primitive year in 
‘gencral use in remote antiquity, commencing in 
‘March, April, or May ; the only apparent. exception 
‘being the solar year, regulated hy the vernal equi- 
‘nox, which was of comparatively recent invention. 
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‘But on examining the calendars of ancient 
‘races, we find in Persia, India, Egypt, and Peru, 
‘that the month in which our first of November 
‘ festival would fall, bears in its very name a singu- 
‘lar impress of its former connexion, either with 
‘the Pleiades or the festival of the dead. 

‘In the most ancient calendar in India, the year 
‘commenced in the month of November, which 
‘ bears the name of Cartigucy, z.e., the Pleiades; a 
‘ constellation which, Bailly suggests, must by its 
‘ rising or setting at that time, once have regulated 
‘the primitive year. We find also that, in the 
‘month of October the Hindoos, like ourselves, have 
‘three days which are connected with the festival 
‘ of the dead. 

‘In the ancient Egyptian calendar the same re- 
‘ semblance can be traced between the name of the 
‘ Pleiades, which among the Hebrews and Chaldeans 
‘is Athor-aye, with that of the Egyptian month of 
‘November, which is Athor. The Arab name for 
‘the Pleiades, Atauria, also suggests a resemblance. 

‘In November took place the primeval festival of 
‘the dead, clad in a veil of Egyptian mythology. 
‘In the Isia, the solemn mourning for the god Osiz's, 
‘“the Lord of Tombs,” lasted for three days, and 
‘beyan at sunset, like the Lemuria of the Romans, 
‘and the festival of the dead among the Persians 
‘and other nations. | 

‘The singular custom of counting the day from 
‘the sunset of the preceding day, or the nocti- 
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‘diurnal system, was so universal, that Greswell 
‘refers to it as a conclusive proof of the unity of 
‘origin of our race. The Bible tells us “the even- 
‘“ing and the morning were the first day.” Our 
‘words “fortnight” and “se’nnight,” are traces of 
‘this primitive custom. But the first day of our 
‘ festival of the dead, is a still stronger illustration, 
‘asitis called Halloweve. ‘The origin of this custom 
‘has not been explained by Greswell. Volmer 
‘eonnects it with the word Athor, which means 
‘“the night ;” and which he therefore supposes re- 
‘ presented the first evening of creation. But the 
‘most important night, not only in that month, but 
‘in the whole Egyptian year, was that of the 17th 
‘of Athyr, when the three days of mourning for 
‘ Osiris (e., the festival of the dead) began with an 
‘All Halloweve. Wence the origin of this wide- 
‘spread noctidiurnal system is to be found in what- 
‘ever caused the festival of the dead to commence 
‘at suuset, or with a Hallowee. 

‘Let us turn to the primitive races of the south- 
‘ern hemisphere to find a solution :— 

‘ 1st, For the festival of the dead being connected 
‘with an agricultural celebration. 2d, For its being 
‘held in November. 3d, For its commencing with 
‘a Halloweve. 4th, For the primitive year com- 
‘Mencing in November. 5th, For the Pleiades 
“being connected with that month. 6th, For their 
‘ being reverenced as the, Vergilie and Hesperides, 
‘ the stars of the spring and the cveuing. 7th, For 
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‘the “abnormal year” of six months, found north 
‘ of the equator. 

‘ We find that, among these southern races, when 
‘the Pleiades are in the evening first visible at the 
‘ horizon, which is at the beginning of November, 
‘they mark the beginning of the year, and tlic 
‘vernal new year’s festival, a feast consecrated to 
‘ first fruits, and to the dead. As long as at evening 
‘they continue visible, they mark a season called 
‘the Pleiades above. When they cease to be visible 
‘in the evening, the second season commences of 
‘the Pleiades below: these seasons nearly equally 
‘dividing the year. Ifence we can understand 
‘why tradition has connected the Pleiades with 
‘ November, as the first month of the year, has pre- 
‘served their name as the stars of the evening and 
‘of the spring, and has caused the festival of the 
‘dead to commence in the evening, or with a Hal- 
‘loween. We can also understand how the year of 
‘six months arose, that has so puzzled astronomers. 

‘In the voluminous report on the Aborigines, by 
‘a Committee of the Legislative Council of Victoria, 
‘Session 1858-9, we find W. Hull, Esquire, J.1’, 
‘a gentleman who has written a work on the Ab- 
‘ origines, stating “their grand corroborees are held 
‘“ only in the spring, when the Pleiades are gene 
‘“rally most distinct; and their corroboree is a 
‘«-vorship of the Pleiades as a constellation, which ° 
“announces sprizg. Their monthly corroboree 
‘in bonour of the moon” (p. 9). 
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‘ In another place Mr. Hull says, “ Referring again 
‘to their worship of the stars, I may mention that 
‘“*one night I showed Robert Cunningham the 
«« Pleiades, and he said ‘they were the children of 
‘<‘the moon, and very good to the black fellows,’ 
‘«—-a remark that recalls to our mind ‘the sweet 
«influences of the Pleiades.’ ” 

°C. J. Tyers, Eaq., Commissioner of Crown Lands, 
‘ Alberton (p. 79), says in confirmation of the fore- 
‘ going,— Regarding their religious practices very 
‘ «little is known, sa little that Europeans generally 
‘ “believe them to be devoid of any. Yet they do, 
‘“according to their manner, worship the hosts 
‘“of heaven, and believe particular constellations 
‘“rule natural causes. For such they have names ; 
‘“and sing and dance to gain the favour of the 
‘“« Plevades (Mormodellick), the constellation wor- 
. ‘“shipped by one body as the giver of rain.” Now 
‘the Pleiades are most distinct at the beginning of 
‘the spring*month of November, when they appear 
‘at the horizon in the evening, and are visible all 
‘night. Hence their vernal festival of the Pleiades 
‘takes place in honour of the Vergiliz, the stars of 
‘spring, at the beginning of November, the very 
‘month called in the calendar of the Brahmins of 
‘Tirvalore, the month of the Pleiades, and among 
‘the ancient Egyptians connected with the name of 
‘ that constellation. 

‘ But we are told by another gentleman examined 


‘ by the committee, that alk the corroborees of the 
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¢ natives are connected with a worship of the dead, 
‘ and last three days. If this be the case, is it not 
‘ somewhat startling to find that Australian savages, 
‘ at or near the time-of Halloween, All Saints, and 
‘ All Souls, also consecrate three days to the 
‘memory of the dead, as a vernal new year's cele- 
‘ bration, regulated by the time-honoured Pleiades, 
‘and, like the northern festival of the dead, be- 
‘ ginning in the evening, or with a Halloween ? 

‘In the Tonga Islands, which belong to the Fee- 
‘jee group, the festival of Inachi, a vernal first 
‘ fruits celebration, and also a commemoration cf 
‘the dead, takes place towards the end of October, 
‘ and commences at sunset. 

‘The Society Islanders,” Ellis tells us, “ divided 
‘sthe year into two seasons of the Pleiades or 
‘«Matarii. The first they called the Matari 1 nia, 
‘or the Pleiades above. It commenced when, in 
‘ «the evening these stars appeared at or near the 
©“ horizon” (ie. at or near the beginning of No- 
‘yvember), and the half-year during which, imme- 
‘diately after sunset, they were seen above the 
‘horizon, was called Matarw 1 nia. The other 
‘ seasons commenced when at sunset these stars are 
‘invisible, and continued until at that hour they 
‘appeared again above the horizon. This season 
‘was called Matorii i raro, ze. “ the Pleiades 
©«below.” The Pleiades are visible at the horizon 
‘in the evenings at the beginning of November. 
‘They then culminate near midnight, and are 


gEoT. V.] ON THE YEAR OF THE PLEIADES, 387 


‘visible till morning. Ellis says that this year 
‘began in May; but it is evident that what he calls 
‘ the first season, “the Pleiades above,’ commenced 
‘at or near the beginning of November, and the 
‘second division must have begun towards the end 
‘of April, or early in May. If they appear at the 
‘horizon in the evening, on the 5th November, they 
‘continue visible at that time till the 24th April fol- 
‘lowing. But, not only was the month of November 
‘connected with the rising of the Pleiades, but also 
‘with a festival of the dead, and a first fruits cele- 
‘ bration, as among the people of the Tonga Islands. 

‘“The most singular of their stated festivals was 
‘“the ripening or completing of the year. Vast 
‘“ numbers of both sexes attended it; the women, 
‘ “however, were not allowed to enter the sacred 
‘enclosure, A sumptuous banquet was then held. 
‘«“The céremony was viewed as a national acknow- 
‘“ledgment to the gods. When the prayers were 
‘“ finished, and the banquet ended, a usage prevailed 
‘“resembling much the Popish custom of mass for 
‘“sous in purgutory. Each one returned to his 
“home or family marae, there to« ffer special prayers 
‘“ for the spirits of departed relatives.” Ellis does 
“not tell us to what mode of dividing the year he 
_ ‘refers (for they appear to have had three) ; but, as 
‘the feast of Ale Alo in the Tonga Islands, as well 
“as the festival of the Pleiades in Australia, took 
‘place in November, wé may assume that this was 
‘ the new year’s festival ef the scuson of the Pleiades. 
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‘ Let us turn from the Islands of the Pacific to 
‘ Peru, and there we find the primitive calendar 
‘of two seasons marked by a new year’s festival of 
‘the dead, occurrmg in November, and celebrated 
‘at precisely the same time as in Europe and 
‘ Polynesia. 

‘The month in which it occurs, says Rivero, “is 
‘“ecalled Aya-marca, from Aya, a corpse, and 
‘“marea, carrying in arms, because they celebrated 
‘ “the solemn festival of the dead, with tears, lugu- 
‘“brious songs, and plaintive music; and it was 
‘ “ customary to visit the tombs of relations, and to 
‘“leave in them food and drink. It 7s worthy of 
‘“remark that the feast was celebrated among the 
‘“aneient Peruvians at the same period, and on 
‘ “the same day, that Christians solemnize the com- 
““memoration of the dead (2d November).”. 

‘Finding the festival held at the beginning of 
‘November, I felt convinced that it never could 
‘have been fixed in that month by a solar year, 
‘such as was in use in Peru, but that it must have 
‘ been originally the new year’s festival of the year 
‘or seasons of the Pleiades, that must have once 
‘been in use in that country. Subsequent investi- 
* gations bore out the conclusion. 

© Rivero tells us that in November took place the 
‘termination of the year and of seed-time. Garci- 
‘ lasso bears distinct testimony to the existence of a 
‘ traditionary year of seasons. 
‘*¥ost, for all this sottish stupidity, the Incas 
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‘*had observed that the sun accomplished its 
‘ “course in the space of a year, which they called 
‘“huata; though the commonalty divided it only 
‘“ by its seasons, reckoning their year to end or be 
‘finished with their harvest ” (7.e., in May). 

‘ Here we have the year ending with the months 
‘of November and May, a plain proof that the 
‘Southern year of the Pleiades ending in November 
‘and May, must have existed there before the Incas 
‘invented or introduced the solar year, and must 
‘have been the seasons referred to by Garcilasso. 
‘As the festival of the dead is, however, the new 
‘ year’s festival of the year of the Pleiades, we may 
‘assume that it must have, in Peru, originally 
‘marked the commencement of the year at the 
‘beginning of November. Wherever the festival of 
‘the dead occurs in November, even among nations 
‘now far north of the equator, the same inference 
‘may, I believe, be adduced. The race by whom it 
‘1s preserved must have once regulated that festival 
‘im November, by the rising of the Pleiades, like 
‘ the Australians. 

‘In Persia, we find a singular light thrown on the 
‘ calendar by the festival of agriculture and of death 
‘celebrated south of the equator. Im the ancient 
‘calendar, November was consecrated to the angel 
‘who presided ove? agriculture and death. We have 
‘seen that the month in which this festival occurred 
‘in Peru, was called “the month of carrying corpses.” 
‘The month ofMNovember was formerly called in 
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‘ Persia Mordad, the month of the angel of death. 
‘ In spite of the calendar having been changed, the 
‘ festival of the dead took place at the same time as 
‘in Peru, as a new year's festival (although the year 
‘no longer commenced then). It is called by some 
‘ writers the Nouruz of the Magi, because the Magi 
‘ still adhered to the primitive new year’s festival. 
‘It commenced in the evening with a Halloween, 
‘which was regarded as peculiarly sacred. Unde 
‘ hujus diei Vespera quibusdam Persarum, peculiari 
‘nomine signatur Phristiph. Bonfires are lighted 
‘ at this festival as they are in Britain, and in most 
‘ portions of the globe, at this season of the year. 

‘In Ceylon, Sir Emerson Tennent says, a festival 
‘is held that is a species of a harvest home and a 
‘commemoration of the dead. It must, however, be 
‘rather a first fruits celebration, like that of nations 
‘ south of the equator, as the harvest is over in May 
‘or June. This festival of agriculture and of death 
‘ takes place at the beginning of November. 

‘We now turn to Mexico, and there we find that 
‘ the great festival of the Mexican cycle was held on 
‘the 17th of November, and was regulated by the 
‘ Pleiades. It began at sunset; and at midnight as 
‘ that constellation approached the zenith, a human 
‘ victim, Prescott says, was offered up to avert the 
‘dread calamity which they believed impended over 
‘the human race. This belicf was so remarkable 
‘that i cannot omii a reference to it here. They 
‘had a tradition that at that time the world had 
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‘been previously destroyed ; and they dreaded lest 
‘a similar catastrophe would, at the end of a cycle, 
‘annihilate the human race. 


‘ Now it is most remarkable to find that the Egyp- 
‘ tian’, with their Isia, or new year’s festival of agri- 
‘culture, and of the dead, that took place on the 
‘17th day of November, associated traditions as to 
‘the deluge, and it is still more surprising to find 
‘that the 17th day of November is the very day on 
‘which, the Bible tells us, the deluge took place." 

‘ Greswell has devoted several chapters, and much 
‘learning, to the 17th day of November (Athor), to 
‘show how remarkable a landmark it has always 
‘been, through a long lapse of centuries, for the cor- 
‘rections of the Egyptian calendar, and he derives 
‘from it some curious arguments in support of his 
‘views. De Rougemont and other writers have 


1 * While the above was going through the press, as I was convinced 
‘that the memory of the deluge had been thus preserved among the 
‘Hebrews, Egyptians, Greeks, and Mexicans, in the traditions con- 
‘nected with the new year's festival, and that the date of the com- 
‘mencunent of the deluge, the 17th day of the first month, of the 
‘primitive year, was not of an historical but of an astronomical 
‘character, I moat closely examined the Mosaical account of the 
‘deluge, and found my conjecture singulacly verified. The deluge 
‘commenced on the 17th of the second month of the Jewish year (i.¢., 
‘ November}; the ark restel on Monnt Ararat on the 17th day of the 
‘7th month ; and the dove returned with the olive branch on the 17th 
‘day of the llth month. Though the connexion of this with the 
* traditions and calendars vf heathen races is somewhat startling, I am 

‘ convinced that should the study of Ethology afford a clue to the 
‘ primeval origin of pagan idolatry, it will at the same time conclu- 
“ Sively prove how entirely «iifferent and distinct muat have been the 


‘source from which the ‘Hebrews derived the great truths and princi- 
‘ ples of our religion.’ 
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‘ referred to this ites but have thrown no light upon 

‘it. They seem, however, not to have observed that 
‘even among the Persians the same day was pecu- 
‘liarly venerated. Hyde says that in the ancient 
‘Persian calendar the 17th day of Novembér was 
‘held so sacred, that all favours asked of rulers were 
‘ granted on that day ; but why it was so venerated 
‘he does not attempt toconjecture. Even tradition 
‘has been unable to preserve the history of this day ; 
‘that must be sought for in the very earliest ages 
‘ of the world, or among the rudest existing types of 
‘man. In the mysteries of Isis, the goddess of 
‘ agriculture and of death, the funereal part of the 
‘ ceremonies, the lamentations and search for Osiris 
‘commenced on the 17th and ended on the 19th. 
‘There was also a Julian year of the Egyptians, 

‘which commenced, Greswell says, on the -18th of 
‘ November. 

‘ Herodotus tells us, that Isis is the same as the 
‘Greek goddess Ceres, who, with her daughter Pro. 
‘serpine. presided over agriculture and the dead. 

‘Among the Greeks, besides cxisting in other 
‘ceremonies, the primeval festival of the dead 
‘appears under a veil of mythology in all the 
‘ancient mysteries, but above all in the greatest of 
‘them, the Eleusinian. The Attic Anthesteria and 
‘the Roman Feralia were funereal celebrations, and 
‘heid on the 17th, 18th, and 19th of February. 
‘We may therefore assume, that as the lesser Hleu- 
‘sinian mysteries, which were sacred to Proserpine 
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‘alone, were celebrated in that month, they were 
‘ held on these ill-omened days. 

‘The Macedonians retained the primitive year 
‘ beginning in November. It is peculiarly interest- 
‘ing to note that with the festival of the dead, the 
‘ tradition as to the deluge was also transferred by 
‘the Athenians to the 17th day of February. Even 
‘in some other months, the 17th seems to have been 
‘a conspicuous day in the Greek calendar. In Per- 
‘gia, in every month, there were three days of fast- 
‘ing and sadness ; but as the 17th and 18th days 
‘were dies nefastr, on which no work was done, we 
‘may assume that the 19th was the ultema dies 
‘placandts manibus, and that the 17th, 18th, and 
‘19th were the days of mourning. In Europe, 
‘Asia, and Africa, we find days in every month 
‘ consecrated to the memory of the dead. 

‘ Let us now look south of the equator for an ex- 
‘planation: 1st, Why the 17th, 18th, and 19th of 
‘the month were so funereal. 2d, Why the prmi- 
‘ tive year of the Egyptians and of other races, and 
‘ their funereal mysteries, once began on the 17th 
‘day of the month. 3d, Way. not only at cvery 
‘new year’s festival, but even monthly, the dead 
‘ were commemorated. 

‘ Almost all savage races, like all nations of re- 
mote antiquity, rcgulate their months by the new 
or the full moon, and hold festivals of a funcreal 
‘character at the time of the new moon, or when 
‘ the nights are darkest. 


é 
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‘The Australians not only hold an annual corro- 
‘boree of the Pleiades, but also a monthly corro- 
‘boree of the moon, apparently connected with a 
‘dread of ghosts, or a worship of the dead. They 
‘regulate their months by the full moon. The 
‘ Hindoos offer in every lunar month, on Mahacala, 
‘the day of the conjunction, and defined as “the 
‘“ day of the nearest approach to the sun,” “ obse- 
‘“quies to the manes of the pitris, or certain pro- 
“genitors of the human race, to whom the darker 
“fortnight is peculiarly sacred.” Sir William 
‘ Jones also says, referring to a Hindoo work, “ Many 
‘“subtle points are discussed by my author con- 
“cerning the junction of two, or even three lunar 
‘“ days in forming one fust or festival.” 

‘The Chinese, the Africans, the Caribs, and other 
races of America, the Greeks, the Romans, and 
‘almost all ancient nations, kept a commemoration 
of the dead in the dark nights of the moon. 

‘Here we have an explanation for a monthly 
‘commemoration of the dead, but why were the 
‘17th, 18th, and 19th days of cach month, among 
‘some races, especially of a funereal character ! 
‘ Ellis tells us that the Society Islanders regard the 
‘17th, 18th, and 19th nights of the moon, as sea- 
‘ sons “ when spirits wander more than at any other 
‘“time,” 2 plain proof that even among the Pacific 
Islanders, three days, in every month, must have 
been consecrated to the dead, as to this day, it 
ts still believed in Britain, that on Halloween, 
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‘when the festival of the dead once commenced, 
‘the spirits of the dead wander more than at any 
‘“ other time of the year.” “This is a night when 
‘ “devils, witches, and other mischief-making be- 
‘ings, are all abroad on their baleful midnight 
‘ “errands.” 

‘ But the question arises, How came the beginning 
‘of the year to be, among some nations, on the 17th 
‘day of the month? ‘The explanation, I think, is 
‘plain. The Chinese, the Hebrews, and other races, 
‘regulated the beginning of the year at the time of 
‘the new moon, 2.e., at the time of the festival held 
‘in the dark nights of the moon. With many 
‘races, the 17th, 18th, and 19th days after the full 
‘or the new moon, were evidently regarded as pecu- 
‘liarly sacred to the dead, and were the monthly 
‘days of rest or the monthly sabbath of heathen 
* races. 

‘Our own mode of regulating Easter, will serve 
‘to explain the commencement of the ancient year. 
‘The Common Prayer-book says: “ Easter-day is 
‘“always the first Sunday after the full moon which 
‘“happens upon or next after the 21st day of 
‘“March.” But the Hebrews probably substituted 
‘four sabbaths in place of one inonthly time ot rest, 
‘and used the vernal equinox, instead of the rising 
‘of the Pleiades, to regulate their Passover. Let 
‘us substitute the monthiy festival of the dead for 
‘the word Sabbath, and the rising of the Pleiades 
‘for March 21, and we read, “New Yeai's day is 
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‘ “always the monthly sabbath, which happens upon 
‘“or next after the culmination of the Pleiades at 
‘“midnight.” But as this would occur near the 
* month of November, we can understand that when 
‘the months ceased to be lunar, and their festivals 
‘“ moveable,” the new year’s festival would, for some 
‘time at least, continue to be held on the 17th day 
‘of the first month, and that the 17th, 18th, and 
‘19th days of every month would still appear in 
‘ancient calendars as funereal days. We can also 
‘understand that a traditionary veneration for the 
‘17th day of the month, especially of November, 
‘ would long continue, like some old sea-margin, to 
‘show the changes which time had effected ; and 
‘that the new year’s festival of the dead, preserved 
‘in the mysteries of Isis, would long be held on the 
‘17th, 18th, and 19th nights of the first mouth of 
‘the primitive year, though no longer those dark 
‘nights of the moon, in which the spirits of the 
‘dead are wont to wander forth from their Maraes 
‘aud their temples to receive the offerings of their 
‘trembling worshippers. 

‘Among the Romans we find a trace of a partial 
‘ observance of the festival of the dead in November. 
‘ They seem however te have borrowed their Feralia 
‘ or festival of the dead, from the Athenian Anthe- 
‘ steria, as they were both held on the 17th, 18th, 
‘and 19th of February. The more ancient institu- 
‘tion was the Lemuria, or festival of the ghosts, 
‘ eclebrated in Mav—a month, theretore, so unlucky 
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‘ that no marriage took place init. Ovid and Gres- 
‘ well both agree as to the antiquity of the Lemuria. 
‘It is evident that this festival, transferred from 
‘ November to May, was originally regulated by the 
‘hehiacal rising of the Pleiades in the morning. 
‘ Yet the offering to the spirits took place at mid- 
‘night, a time when that constellation was invi- 
‘sible. What can have made that hour so peculiarly 
‘marked ? 


“Non hec Pleiades faciunt, nec aquosus Orion.” } 


‘Greswell connects this circumstance with the 
‘November festival of the Aztecs, which com- 
‘menced in the evening, and in which midnight 
‘was the hour of sacrifice. From this he infers 
‘that the calamity commemorated was the event of 
‘the sun going back ten degrees in the days of 
‘Iezekiah. His remarks as to the Aztce festival 
‘supply a clue to the fact that the Lemuria must 
‘have been moved from November to May, from 
‘the month when the Pleiades rose in the evening 
‘and culminated at midnight, to May, when they 
‘were invisible till early dawn. 

‘Before concluding this necessarily superficial 
‘sketch of this primeval new year’s festival, a 
‘ subject respecting which scores of volumes might 
‘be written, I must turn to Britain to see if we have 
‘among us any traces of this primitive year, or 
‘scasons of the Pleiades. That it did exist among 


1 © Propertius a. 16, 51.’ 
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‘ the Celtic race, has long been known to those who 
‘ have studied its history and customs. Wylde says, 
‘“the first great division of the year was into 
‘“ summer and winter, Samradh and Geimradh, 
‘ “the former beginning in May or Bealtine, and the 
‘ “latter in November, the Samhfhuim, summer end. 
‘“QOn the first of May took place the great Druid 
‘ “festival of Beal or Bel, and at the beginning of 
‘“ November, All Halloweven ;” and it is strange 
‘that both the eve of May day, and Halloween, are 
‘ill-omened nights, on which prudent persons in 
‘Treland, from fear of encountering fairies and 
‘ ghosts, avoid being out after dark. 


‘Classical writers of antiquity tell us that in 
‘ Britain, Ceres and Proserpine were worshipped in 
‘the same manner as in the mysteries of the Cabizi. 
‘ Now we have scen that Proserpine and her mother 
‘ Ceres, are really the same deities, both being con- 
‘nected with agriculture and the dead. In Sicily, 
‘Ceres was worshipped in May, and Proserpine in 
‘the autumn.’ The latter was called Core, or the 
‘damsci. Are there any traces of her still in 
‘Britain? It is manifest that the May queen, and 


1‘ The marriage of Proserpine, who was ‘‘in autumn wed,” must 
‘ have been almost simultaneously celebrated with that of the Core of 
‘the South. But the myth of the appearance and disappearance of 
‘ Proserpine merely typified the appearance and disappearance of the 
‘ Pleiades. For three days at the Thesmophoria Ceres mourns for her 
‘ daughter, who for six months is visible on earth, and for the rest of 
‘the year is compelled to reign with Pluto in hell. Dupuis shows 
‘clearly that the story had some reference to Taurus. But as Cercs 
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‘the Kernbaby of the harvest home, are either relics 
‘of this deity, or the origin of the myth. But we 
‘have evidence that they are as old, if not older, 
‘ than Proserpine herself. In the Tonga Islands, at 
‘a first fruits celebration, a child presides as a sort 
of Southern queen of the spring, a November 
queen, if I may give her a new title. 

‘ The Tow Tow, a species of first fruits celebration, 
takes place “at the time when the yams are ap- 
“ proaching maturity, in the early part of Novem- 
“ber,” when prayers are offered up to A’lo A’lo, 
‘the god of weather. Mariner, in describing it, 
says, “A deputation of nine or ten men from the 
“priests of A’lo A’'lo, all dressed in mats, with green 
“leaves round their necks, arrives with a female 
“child, to represent the wife of A’lo A’lo.” They 
offer up a prayer for a fruitful season to the god, 
end then divide the provisions collected for the 
occasion. One pile being assigned to A’lo A’lo, 
and to other gods. Mariner tells us that “she is 
“selected from the chiefs of the higher ranks, and 
«“asabout eight or ten years old; during the eighty 
“ days of this ceremony, she resides at the conse- 
“ crated house of A’lo Alo, where, a day before the 


A 


“~ 


tl 


‘was comforted by Hesperus, and by certain aturs seen by her in the 
‘ evening, the appearance of Proserpine must originally have meant the 
‘beginning of ‘‘the Pleiades above,” which commenced when those 
‘ stars were first visible at the h»rizun in the evening. In Novem- 
‘ ber the great festival c* the Pleiades is still celebrated by the Aus- 
‘tralians. The fact that there was a temple in Sicily in which Ceres, 
‘ Proserpine, and the Pleiades were jointly worshipped, confirms my 
‘ view of this strange myth.’ 
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‘ceremony, a’ cava party is held, at which she 
‘ “ presides, as well as at a feast which follows. She 
‘“ has nothing to do on the actual days of the cere- 
‘““mony, except to come with the deputation and 
‘“+to git with them.” Here, then, we have, south of 
‘ the equator, a “queen of the May,” or a Kernbaby, 
‘whichever we may call her. But in China, Core, 
‘ or the damsel, assumes more distinctly the funereal 
‘character of Proserpine. At the festival of the 
‘dead, a child presides, who receives the offerings 
‘made to deceased ancestors. In the South, she is 
‘the wife of A’lo, the god of weather, but in Grecian 
‘ mythology, she is “in autumn wed” to Pluto, the god 
‘ of the dead ; and in Egyptian fables, she is doomed, 
‘at the November festival of the new year, to mourn 
‘ Osiris, the God of Agriculture and ‘‘the Lord of 
‘Tombs.” It would be strange, if, in the half-naked 
‘ little Feejce savage, the wife of A’lo, we should find 
‘a clue to her, who was “the ancient goddess” in 
‘the days of the Patriarchs, and whose statues bore 
‘ the inscription, “ I am all that has been, that shall 
‘“be; and none among mortals has hitherto taken 
* off my veil.” 


‘Such then, north of the equator, are the scat- 
‘ tered fragments of, what we can only regard as the 
‘wreck of the primitive Southern year, and of its 
‘new year’s festival of first fruits, and the dead. 
‘ T have endeavoured to collect together these disjecta 
‘ membra, diffused and hitherto lost in vague myths, 
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confused calendars, uncertain traditions, and ob- 
solete customs. Yet, in the New, as well as in the 
Old World, civilized and savage races gaze with 
equal wonder on the memorials, that everywhere 
exist, of the olsscrvance of this festival by primeval 
man. In the large deposits of ashes, and of the 
remains of food, found in vast burial tumuli in 
Australia, America, and Asia, the graves of races 
long extinct, we have significant evidence of this 
new years commemoration dating back to the most 
remote ages; while even at the burial cave at 


- Aurignac, to which an antiquity of not less than 
‘8000 (2) years is assigned by some authorities, we 
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have the same memorials of the feasts and fires of 
this ancient festival. Its memory has long been 
forgotten. Preserved only in the rites of heathen 
races, or mercly lingering, among civilized nations, 
iu the customs and superstitions of the peasantry, 
this festival has never been considered worthy of 
the attention of the historian or of the ethnologist ; 
and this paper is the first attempt that has been 
made to throw any light on its history or its 
origin. 

‘J have restricted my remarks to such points as 
connect it with a year commencing in November, 
a branch in itself far too extensive for the space at 
my disposal. My next paper will show the light 
which this festival, occurring in February, throws 
on the primitive northern year ; and my third will 


‘be devoted to a far more interesting and easier 
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‘branch of inquiry, as to the prime origin of this 
‘ festival of the dead, and the influence it has ex- 
‘erted on the idolatry, the mythology, and the 
‘ religious rites of all ancient nations,—an influence 
‘even still discernible in the customs and modes of 
‘thought of civilized nations. 

‘That, from Australia to Britain, we have all in- 
‘herited this primitive year and its new year’s 
‘ festival, from a common source, is plainly manifest. 
‘Was it carricd south by northern nations ; or, has 
‘there been a migration of southern races to northern 
‘ latitudes ? 

‘That the “Feast of Ancestors,” which still lingers 
‘in our All Halloween, All Saints, and All Souls, is 
‘the same as the Jnachi of the south, and was 
‘originally the new year’s festival of a primitive 
‘ year commencing in November, is a matter, which 
‘ean, I believe, be established beyond any question ; 
‘ but in what part of the world it first originated, is 
‘necessarily, with me, a matter of vague conjecture 
only, especially with the limited materials I possess 
respecting the festivals of southern races, The 
‘fact, that the year of the Pleiades, as well as the 
‘ancient reverence for that constellation, only now 
‘exists south of the equator, is, however in itself 
‘ very significant.’ 

Mr. Haliburton is at some pains in pages which follow, to show 
that the Pleiades year and probably the human race too, originated 
in the isles of the Southern ocean, and came thence by ship to the 


Northern hemisphere of the world. And he considers this less ex- 
travagunt a¢ a scientific theory, than for another author to recur to & 
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miracle affecting the seasons by six months,—in order to explain why, 
when we know that the Pleiades culminate at midnight in November, 
or the autumn of the Northern hemisphere,—they should yet have 
names and traditions connecting them with spring. But there is an 
easier method still of explaining the anomaly. 

For, jirat, the Latin name of the Pleiades, or ‘ Vergiliz,’—though 
by the classics connected with Ver, spring, is shown by the author of 
Mazzaroth, or the Constellations, on going to the roots of the words 
in languages earlier than the classics, to have nothing to do with 
‘spring, —but with ‘a turning round a centre.’ 

And second, many of the accompaniments of spring in high latitudes 
are found to affect the autumn in low latitudes, though keeping in 
the Northern hemisphere all the time. Thus, in the latter parallels, 
especially in very dry situations,—it is only when the sun goes low 
down to the south, and rains commence in autumn,—that the grass 
begins to grow, sheep to get fat, and small farmers veuture to kill 
an ox, and feed on beef. Nay, even with some of the trees of these 
countries, the droughts of spring and summer are their period of 
almost deadly rest ; and the winter their time of vigorous growth : so 
that, while the Usbekecah square in Cairo was in magnificent veyeta- 
tion when we were there in December 1864,—its numerous Locust 
acacia trees were nearly denuded of leaves, and were waving little 
more than ‘iron boughs,’ in the hot sand-winds, when we returned 
there iu the beginning of May 1865. 

This one difficulty, too, of some Northern Mey, or spring, aceom- 
paniments being compatible with the month of Norember in Egypt, 
Arabia, Shinar, aud India, having been got rid of,—-all the other tra- 
ditionary notices and nominal distinctions of the Pleiades year are 
eminently suitable to its occurrence, for men of the Northern hemi- 
sphere, in the autumn, as regards all the circumstances of the Sun. 
For, as Mr. Haliburton well shows, while the primitive day began 
with sunset, and ‘the evening and the morning,’ not ‘the morning 
‘and evening,’ were ‘the first day,'—-so did the ycar begin with the 
anttimnal decadence, or annnal-evening declezsion of the sun; and 
the autumn night of the Pleiades culminating at midnight, in Novem- 
ber,~-or, for 4000 years ago gay rather in September,—becane ‘ the 
‘mother night of the year.’ 

There are, moreover, besides the above, some very simple facts con- 
nected with a certain re/ative alteration of sidereal chronology by the 
amount of six months, which seem fully able to explain the origin of 
many of the strange traditions from very early times, as to an actual 
alteration of the seasons haviny once taken place rather suddenly. 
But that subject will be treated of again in chapter viii. and Divi- 
sion 111. of volume iii. 


404 §HALIBURTON’S RESEARCHES BEARING [SECT. V. 


ADDENDUM I. 


‘The necessity of compressing the subject into 
‘such narrow limits, has rendered the following 
additional remarks. unavoidable, in justice to a 
branch of inquiry, of which I feel I have given a 
most imperfect outline. 

‘Since the publication of the foregoing paper on 
‘the Festival of the Dead, Mr. William Gossip, the 
‘ Secretary of the Nova Scotian Institute, has drawn 
‘my attention to the Rev. William Chalmers’ re- 
‘marks as to the cxistence of the year of the 
‘Pleiades among the Dayaks of Borneo. The facts 
‘mentioned by him, in addition to others which I 
have recently discovered respecting the Fiji and 
the Sandwich Islands, almost settle the point, that 
‘the identity in the November festival of the south 
‘with that of northern nations, cannot possibly be 
‘accidental ; and confirm my conjecture as to the 
‘probability of the year of the Pleiades, and the 
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‘new year’s festival of first fruits and of the dead, 
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being found to exist throughout the islands of thie 
‘ Pacific, and of the Indian Archipelago. 

‘We have seen that, north of the equator, in 
Hindostan, Persia, and Egypt, November was con- 
‘nectea by its very name, either with the Pleiades, 
‘or with the festival of first fruits and of the dead. 
‘The Boeotians designated it the month of Ceres. 
‘Even many of the northern nations of Europe, 
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though they appear to have, thousands of years 
ago, transferred “the mother night,” and the begin- 
ning of the year, from Halloween to Yule, retained 
traces of the ancicnt year, not only in the festivals 
of All Halloween, All Saints, and All Souls, but 
also in the very name of November, which was 
called among the Anglo-Saxons, the Dutch, the 
Danes, and the Swedes, the month of blood or of 
sacrifice. 

‘South of the cquator we have seen that the 
month of November is also connected either with 
the Pleiades or with the new year’s festival of agri- 
culture and of the dead. In Peru it was called 
“the month of carrying corpses.” In Australia, in 
November takes place the festival of the Pleiades: 
at which time is held, in the Tonga or Friendly 
Islands, the feast of Alo Alo, the God of Agricul- 
ture, who is wedded to the little damsel, the 
Noveraber Quecn of the Spring. 

‘The Fi Islands, though peopled by a Melane- 
sian race, almost form part of the Friendly Islands, 
and the manners and customs of the mbhabitants 
of the two groups are strikingly similar, and in 
meny respects resembie those of the natrves of 
Australia, from which those islands are not far 
distant. 

‘Among the Fijians, the Australians, and the 
Friendly Islanders, we find, connected with No- 
vember, the rude outlines and elements of almost 
wl the myths and tfaditions associated by northern 
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nations with that month, most of which have 
hitherto never been satisfactorily explained. 

‘No solution has yet been found for that strange 
myth of the Egyptians, almost the basis of their 
religion, viz., that in November Osiris, the God 
of Agriculture and “the Lord of Tombs” comes 
from the world of spirits, and is restored to his 
sorrowing spouse. Nor has any explanation been 
given for the Autumn festival among the Greeks, 
in which the rape of Proserpine, or the marriage 
of that Goddess “ in autumn wed” to the God of 
Hell, was celebrated at the time of the acronycal 
rising of the Pleiades. No clue has been supplied 
to the belicf of the ancient Persians, that winter 
comes up from hell at the beginning of Novem- 
ber, “ the month of Death” (Mordad), which is also 
known among the Arabs as Rajeb (“the Month of 
Fear”). | 

‘ The festival of Kah the goddess of death, and 
the spouse of Siva, “the destroyer,” takes place im 
Hindostan in November (the month of the Plei- 
ades). Both of them, like Osiris, “the Lord of 
“Tombs,” are honoured as “ delizhters in ceme- 
“teres,” the goddess, like the wife of Alo Als, 
being vepresented by a little girl. The explana. 
tion of these myths will be found in the new year's 
festival of first fruits and of the dead, among the 
races of the far South. 

‘The Fijians, like the ancient Greeks and the 
Egyptians, believe that in November a god comes 
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up from the infernal regions. He is named Ra- 
tumaimbulu, and is, like Osiris, Kali, and Proser- 
pine, a deity presiding over agriculture—and “a 
“god of great importance in Fiji, as he causes the 
“fruit trees to blossom, and on him depends the 
“fruitfulness, or otherwise, of the scasons. There 
“is a month in the year, about November, called 
“Vula i Ratumaimbulu (the month of Ratumaim- 
“bulu). In this month the god comes from Bulu, 
“the world of spirits, to make the bread-fruit and 
“other fruit-trecs blossom and yield fruit. He 
“seems to be a god of peace, and cannot endure 
“any noise or disturbance, and his feelings in this 
“respect are most scrupulously regarded by the 
“natives. ‘They, therefore, live very quietly dur- 
“ing this month, it being tapu to go to war or to 
“sail about, or plant, or build houses, or do most 
“kinds of work, lest Ratumammbulu should be 
“offended, and depart again to Bulu, leaving his 
‘“qmportant work unfinished.” 

‘ As the Fiji Islands are adjacent to the Friendly 
or Tonga Islands, and the natives of both groups 
strongly resemble each other in their customs and 
observanees, there can be but little doubt that Alo 
Alo, the God of Agricuiture of the Friendly Islands, 
whose festival takes place in November, is the same 
as the Fiji god, and like him is assumed to come 
in that month from the world of spirits, which is 
called by the Fijians Mudu, and in the Frendly 


‘Islands Bulotu. #or the same reasous we may 
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assume that a vernal queen, like the little damsel 
who presides at the festival of Alo Alo, also wel- 
comes the Fiji god, on his arriving in that month 
from the land of spirits—as Isis welcomed Osiris, 
and Proserpine wedded Pluto in November.’ 


ADDENDUM II. 


‘Such, then, are some of the conclusions to which 
the study of Hthology has led me. 

‘There, are, however, further proofs, deducible 
from chrovology and astronomy, which, though 


‘less interesting to the general reader, are most im- 
‘ portant in confirming the inferences to which this 
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inquiry tends. Though they were the last to 
suggest themselves to me, they will not be, I 
believe, the least conclusive in the hands of 
others more competent to deal with them than 
myself. 

‘ If the foregoing paper is imperfect, this is almost 
unavoidably the case. The field is almost entircly 
new; and many points were incidentally sug- 
gested, while I was preparing the paper; for 
though collecting materials for a comparison of 
the customs and festivals of nations required 
several years of drudgery, many identities in the 


‘mode of observing the Festival of the Dead only 
‘ became apparent to me when I had carefully col- 
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‘lated and compared the different references to it, 
‘which | had noted in the course of my reading 
‘ during the past eight or ten years. Of course the 
‘difficulty of procuring, in a colony, any works 
‘ bearing on the subject, not a little contributed to 
‘my labours. | 

‘ Before going into what may be regarded as, in 
some respects, a distinct branch of the subject, it 
‘ would be as well to recall the steps which have led 
‘me so far in this inquiry. 

‘ Accident drew my attention to the antiquity of 
certain popular customs ; and further inquiry re- 
specting them revealed to me some new facts as to 
their wueversality. 

‘ The simultaneous observance of the festival All 
‘ Halloween, All Saints and all Souls, in the old and 
‘in the new worlds, led me to infer that it must 
‘have been regulated by some visible mark or sign 
‘that nature had supplied ; and on discovering that 
‘the midnight culmination of the Pleiades affords a 
‘clue to the almost simultaneous observance of this 
‘ festival in America, Polynesia, Asia, and Europe, I 
‘at the same time found that the festival of the 
‘dead was a new year’s festival, and that it, conse- 


4 


4 


‘quently, was in Idurope, Asia, and Amcrica a ves- 
‘tige of a sidereal (or astral) year, actually in use im 
‘the southern hemisphere, but obsolete and for- 
‘gotten in the north, though forming apparently 
‘the substratum of all ancient calendars. My next 
‘and last inquiry was, therefore, into the calendars 
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‘of ancient nations, to see if astronomers have 
‘ noticed any traces of a primitive system of regu- 
‘Jating the year having been once in vogue in 
‘ different parts of the globe. 

‘ Greswell, who has not suspected the existence of 
‘the year or seasons of the Pleiades among ancient 
‘nations, states that there is conclusive evidence of 
‘all calendars having been derived from a primitive 
‘calendar. He also states that they were not regu- 
‘lated by or adapted to the tropical year, and that 
‘their mutual connexion consists in their relation 
‘to the 17th day of the Egyptian month of Athyr. 
‘This, though probably the primitive new year’s 
‘ day of the Egyptians, became in time the 17th day 
‘ of the third month, still regulating the year, how 
‘ever ; still the point @appui of all calendars ; still 
‘the basis of all cycles and of all corrections as far 
‘back as the year B.c. 1355. The earliest reliable 
‘astronomical data which we possess as to the eal- 
‘endar of the Hgyptians extend back to that 
‘date; and in Hindostan, Bc. 1306 is the Innit 
‘to which we can safely carry back our calcu. 
‘ lations. 

‘ Greswell shows us that the Heyptian and Hindoc 
‘ calendars agreed at that remote era; that the fes- 
‘tivals of the Egyptian Isis and of the Hindoo 
‘ Durga were then new year’s commemorations ; and 
‘ he even supposes them to have been first instituted, 
‘and the worship of these deities to have been 1- 
‘vented or introducad, near that time. As, how- 
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attributes of those deities, among the gods, and 
ceremonies of savages of the Southern Ocean, we 
may question the correctness of his inference on 
this point. 

‘ This coincidence in the observance of these fes- 
tivals at that date has naturally appeared so 
remarkable, that he can only explain it by 
assuming that they must have had a common 
origin; and this he finds in the astronomical 
science of the Egyptians. Although Greswell 
acknowledges that the existence of a primitive 
universal calendar is evident throughout the 
world, he assumes that the Egyptian calendar was 
the source from which all nations derived their 
knowledge of the primitive year. 

‘This is plainly most ineredible. We must en- 
deavour to find in nature some more simple clue 
to these remarkable coincidences. 

‘Let us sce whether this primitive year, the 
traces of which have been discerned in almost all 
countries, was not the year of the Pleiades, or 
rather the two seasons of “the Pleiades above,” 
and “ the Pleiades below.” 

‘A careful perusal of bis elaborate works will 
lead to the conclusion, that the four following 
days stand out with singular prominence as land- 
marks of this primitive calendar, viz. —Athyr 
17th (November), February 17th, Apmil 20th, and 
August 28th. 
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‘ Greswell appears to regard them all as different 

types of (what is unquestionably the most remark- 
able of them all) Athyr, 17th, as it appeared at 
different times ina moveable year. But he is evi- 
dently mistaken, as I shall hereafter show. All of 
these days were most conspicuous in the Roman, 
as well as in some other ancicnt calendars, and 
were connected with the primeval festival of the 
dead, or with the superstitions peculiar to it; 
while in more modern times we find the new year’s 
festival of the Mexicans, and of the Dayaks of 
Borneo, fell respectively on November 17th and 
February 17th, each regulated by the Pleiades ; 
and that on the 19th of February and the 28th 
of August, among the Chinese and Japanese, the 
annual commemoration of the dead, or a festival 
in honour of the new year takes place. 

‘It is however manifest, that each of these four 
days must have marked a division of the primitive 
year. But if this was the case, they must have 
had reference to some natural phenomena or signs ; 


‘and could not have been merely conventional divi 
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sions of the year, as their unequal duration clear!y 
proves ; nor could they have been regulated by 
the seasons, because they are found in different 
latitudes. 

‘Thus a division commencing on Nov. 17th 
would contain $2 days; that on Feb. 17th, 62 
days ; that on April 20th, 130 days, while that on 
August 28th would not extend over 81 days. Or, 
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supposing that the year was divided into two sea- 
sons, the first, if commencing, like the primitive 
Southern year, on the 17th November, would last 
only 154 days, while the second season, commenc- 
ing April 20th, would continue for 211 days. If, 
however, it was a year commencing, like the primi- 
tive Northern year, on February 17th, the first 
season must have consisted of 192, and the second 
season of 1173, days. 

‘Such a system is so entirely unsuited to the 
seasons, and to the natural divisions of the tropical 
year, that we cannot assume that accident or 
caprice can have suggested it, much less have pre- 
served such an uniformity, in the observance of 
such a singular and irregular mode of dividing the 
year, among nations inhabiting different quarters 
of the globe. 

‘The solution for all these dithculties will be 
found, I believe, in the primitive Southern 
aud the primitive Northern years, each of which 
was sidereal or astral, and regulated by the 
Pleiades. 

‘J give below a statement of the umes of the year, 


‘in. various portions of ihe globe, when the Pleiades 
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appear and when they disappear in the evening, 
also when they culminate at midnight, sunset, or 
at sunrise.} 


' ¢ The following take, kindly prepared tor me by Professor Everett, 
will afford sufficient data to guide the reader as to the variations in 


‘the times when the Pleiades a}. pear, disappear, and criminace at the 
‘equator, and in northern and southern latitudes. Of course the 
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‘The midnight culmination of the Pleiades occurs 
‘all over the world on the 17th of November (or 
‘ Athyr, as it was called in the- Egyptian calendar). 
‘ Hence if the primitive year was regulated by the 
‘ midnight culmination of the Pleiades, we may ex- 
‘pect to find all affinities in calendars connected 
‘with that particular day. This is exactly what 
‘ Greswell has discovered. He cannot explain why, 
‘out of the 365 days of the year, the 17th day of 
‘November should be such a point Mapp of all 
‘calendars. Yet he considers it derived from some 
‘primitive unknown calendar, in which it consti- 
‘tuted the beginning of the year, and that in all 
‘modes of dividing the year, in every portion of 
‘the globe, a connexion with the 17th of Athyr is 


‘to be traced,’ 


ADDENDUM. III. 
‘A study of the stars that are visible in the 
‘middle of November will, | beheve, throw a new 


‘farther we go from the equator, the greater the variations will be- 
*‘ come :—— 


Appearanes { Disappearance, Culmination | Culinination (‘Culminatior 


in evening. , in evening. | wt inidnight, ; atsunsct. | at sunrise. 
‘ Tongatabu, Friendly’ sf 
‘Islands. Lat. 2:° Nov. 1. | April 22. Nov. U7. Feb. 2. | Aug. 
“9 J ms 
‘ Equator, ‘ : Oct. 3Y. April 28. | Nov. 17. Feb. 9. Aug. 14. 


| 
‘ Heliopolis, Egypt, > 
‘Tat. 20° co ae Ort. 19. | Apiil 30. Nov. 17. Feb. 17. Aug, 21. 
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light on the strange tradition referred to by Virgil, 
and which has excited so much speculation— 


‘** Candidus anratis aperit cum cornibus annum 
Taurus.”’ 


This has, by all writers, been supposed to refer to 
a very remote period, when the sun was in the 
sign of Taurus, at the time of the vernal equinox. 
It has been assumed that the primitive year began 
at the time of the vernal equinox, and was a solar 
year. 

‘I think it is very apparent, from the facts re- 
ferred to in the foregoing paper, that the most 
ancient year began in the autumn, and that there 
is not the slightest trace of any ancient year in 
general use beginning in May. How, then, can 
we connect this tradition with the evidence of 
ancient calendars, pointing to November, not to 
May, as the month in which the primitive year 
began ? 

‘It is manifest that this universal tradition, that 
is sv discernible to this day in the religious symbols 
and rites of Asiatic nations, and which was so 
conspicuous in the mythology oi the Egyptians, 
had reference not to a solar, but to a siderea! year , 
not to the sun being in the sign of Taurus, but to 
the stars in Taurus, the Pleiades, which by their 
rising in the evening, culminating at mi-lnight, 
and setting in the morning, marked the beginning 
of the primitive year in November. The reader 
has only to consult the various writers who have 
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‘touched on this point, and he will find that there 
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can be but little question as to the correctness of 


‘this view of the tradition. I have already con- 
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nected Jo with the year of the Pleiades, accom- 
panied as she was by those stars in her wandering 
over the globe. But I omitted to note a feature in 
the story of Io, which confirms this conjecture. 
Why was she represented as having been changed 
into a Cow, and as having in that form arrived in 
Egypt, where she was worshipped as Isis, to whom 
the bull Apis was sacred, as well as to Osiris ? 

‘To or Isis was called Athyr, which was the name 
of the month, on the 17th of which her great 
festival, the mysteries of Isis, took place. Gres- 
well, who does not seem to have noticed the con- 
nexion of the constellation of Taurus with the 
month of November, says, “ according to some the 
“Bull in the heavens is the same as Jo.” “ The 
“Arabic name of the sign, or one of the Arabic 
“names, is 4taur or Ator, which is evidengly the 
“same with the Heyptian Athyi—Ator or Venus ; 
“and she was only another conception of the 
“Egyptian Isis.” But the connexion of Taurus 
(Ataur) with the festivals of first fruits and of the 
deud, everywhere, even in the Pacific Islands, 
associated together, is clearly discernible. Sir 
Gardner Wilkinson says that at harvest time the 
Egyptians throughout the country “offered the 
“pirst fructs of the earth, and with doleful lamen- 
“tations presented them at her altar.” He traces 
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the connexion between two of her festivals in the 


‘fact that two of her votaries “presented their 
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“offerings in the guise of mourners.” As to the 
Egyptian fable of the cow of Mycerinus, Sir Gard- 
ner Wilkinson says, “if Herodotus was correct in 
“stating that it was a heifer (not an ox), it may 
“have been the emblem of Athor in the capacity 
“which she held in the regions of the dead.” “The 
“introduction of Athor with the mysterious rites 
“of Qsiris, may be explained by her frequently 
“assuming the character of Isis.” 

‘But the connexion of Taurus (Ataur) with a 
funereal commemoration which took place on the 
17th of Athyr, is indirectly attested to by Plutarch, 
who says, “the priests therefore practise certain 
“ doleful rites, one of which is to expose to public 
“view, as a proper representation of the grief of 
“the goddess (Isis) an ox covered with a pall of 
“the finest linen, that animal being considered the 
“image of Osiris. The ceremony is performed for 
“four days successively, beginning on the 17th 
“day of the above month (Athyr).” “Thus they 


‘“ecmmemorate what they call ‘the loss of Osiris,’ 
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“aad on the 19th of the morth another f. stival 
“represents ‘the finding of Osiris.” The autho- 
rities I have already cited seem to show that this 
refers to the 19th of Athyr (not of Puchons, as Sir 
Gardner Wilkins».n suggests). Plutarch supposes 
this funereal celebration to represent the death of 
the year, and the beginning of winter. De Rouge 
VOL. Il. 2D 
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‘ mont makes the same conjecture as to the festival 
‘of the German goddess of death; but I have 
‘already shown that these theories are incorrect ; 
‘because in the Southern hemisphere, the, vernal 
‘month of November is sacred to the god of the 
‘dead. But Plutarch supplies, unconsciously, the 
‘clue to the enigma, when he states that these 
‘ funereal celebrations “take place in the month when 
‘the Pleiades are most distinct, ue, in Athyr. 
‘These lamentations, followed by rejoicings, were 
‘ plainly connected with the disappearance and re- 
‘appearance of the Pleiades, and were in no way 
‘ descriptive of the seasons. The Abipones of South 
‘America call that constellation their “ Grand- 
‘“ father.” When it disappears from the sky at 
‘ certain seasons, “they suppose their grandfather is 
‘“ sick, and are under a yearly apprehension that 
‘“he is going to die ;” when these stars again ap- 
‘pear they rejoice, and hold festivals in honour of 
‘his recovery. In Borneo, Se kera, the God of 
‘ Agriculture, resides in the Pleiades. Hence we 

find the Pleiades, like Osiris and Proserpine, were 
‘ regerded as the god of the dead and of agriculture, 
‘and thus the festival of the Pleiades was a feast of 
‘ ancestors, and a first fruits eelebration. 

‘In Australia, on or about the 17th November 
‘the savages celebrate their great corroboree in 
‘honour of the stars of Taurus (see p. 384), which, 
‘as I have shown, is of a funereal character. It 
‘is therefore cvident that, as the Hindoo name 
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‘for November is Cartiguey (the Pleiades), the 
‘Egyptian name for it, Athyr, is connected with 
‘ Ataur (Taurus), and the seven stars the Pleiades. 
‘ Hence we learn from the fable of Jo, that the cow 
‘or bull, accompanied by the Pleiades, was wor- 
‘ shipped at the Isia on the 17th of Athyr, 7.¢., when 
‘ these stars in the constellation of Taurus are most 
‘ distinctly visible ; and thus as the primitive year 
‘began at that time, the constellation of Taurus 
‘may be said to have opencd the primitive year.— 
‘See Landseer’s Sabean Researches, p. 75 to 85, 
‘861. See Greswell’s Mastz Cath. 11. 88, n. 1. 112; 
‘uu. 255, 257, 370; Introd. 241; iv. 280. 

‘A plate, in Hyde’s learned work on the Religion 
‘of the Ancicnt Persians, taken from an antique 
‘gem, which was supposed to represent Mithra, or 
‘the sun in the sign of Taurus, evidently refers to 
‘the stars in the constellation of Taurus, ard to 
‘Orion and Scorpio, which are at the same time 
‘visible in November, when the primitive year 
‘ began. 

‘Hyde says that the representations of Mithra 
‘were intended by Zoroaster to be of an astronormi- 
‘cal, not of a religious or mythical character. 

‘We have represented in this gem a man holding 
‘a sword and accompanied by two dogs (the form 
‘under which Orion was represented), near him a 
‘scorpion, and above him the seven stars, the sun 
‘and the moon. The tradition as to the scoipion, 
‘| have already shown, was connected with Novem- 
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‘ ber and with Orion by the ancient Romans, and to 
‘this day is associated by the Arabs with Novem- 
‘ber. But the Persians themselves, when they 
‘changed their year from Novembcr to February, 
z.¢., from the time of the midnight culmination of 
‘the Pleiades to that of their culmination at sunset, 
must have transferred the tradition as to the death 
‘ of Orion by the bite of a scorpion to February, as 
‘ they still celebrate a festival in February, in which 
‘charms are used to drive away scorpions. Hyde 
‘ says this festival once took place in November. I 
‘can find no trace in the customs of any race in 
‘which any superstitions respecting Taurus, Orion, 
‘and Scorpio are connected with May.—Hyde 
“de Rel. Vet. Pers, 113. Bailly’s Astr. Indienne, 
‘xxx. cliv., 4, 18, 78. Sce also ante, p. 381. 

‘That the reverence of Asiatic nations, as well 
‘as of the nations of antiquity, for saered bulls, 
‘arose from the seven stars in the constellation of 
Taurus murking the beginning of the year in 
November, is probable from the following facts 
connected with the traditions as to the deluge. 
‘We have seen that the memory of that cvent 
was preserved in the great religious festival of 
ancient nations, the new year’s commemoration of 
the dead. But as this was regulated by the 
Pleiades, which are in Taurus, let us see whether 
the Bull and the Seven Stars are not mixed up 
with the traditions of the deluge. 

‘Bryant shows us that the Pleiades were con- 
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‘nected with that event in Grecian mythology, 
‘ though he gives no satisfactory explanation for the 
‘fact. We have already seen that, beyond any 
‘ question, the Mexicans associated the memory of 
‘ the deluge, and a dread of its recurrence, with the 
‘ midnight culmination of the Pleiades. 

‘No solution has been supplied for the remark- 
‘able circumstance that the Zendavesta, and even 
‘the prayers of the Parsccs, mix up the bull with 
‘the memory of the deluge ; nor has any clue been 
‘found to the meaning of the traditions of the 
‘Chinese, the ancient Britons, Grecks, Persians, 
‘ Hindoos, and Egyptians, as to “ the seven cclestial 
‘“Deings’ preserved from the waters of the Flood. 
‘They all plainly point, for their origin, to the con- 
‘nexion of the memory of the deluge with the new 
‘year’s commemoration. ‘This festival, as we have 
‘seen, was regulated by the stars in the constellation 
‘of Taurus. Hence the belief of the Mexicans that 
‘the deluge commenced at the moment when the 
‘Pieiades, culminating at midnight, marked the 
‘beginning of the year, has been shared in by other 
‘races. We can therefore understand why the bull 
‘and the seven stars are connected with that event, 
‘not only in ancient mythology, but also in the 
‘traditions, and even in the prayers of Asiatic 
‘ nations. 

‘The belief of many writers that the ancient 
‘ British fables as to King Arthur are derived from 
“some astronomical myth, will receive some con- 
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‘ firmation from the facts contained in this paper, 
‘ and from the references which I give on this point. 
‘We find the Arkite God Hu (the bull), Uthyr or 
‘Arthur (Athyr?) connected with the deluge, from 
‘which Arthur and his seven friends escaped. The 
‘lamentations for the death of Hw are traceable to 
‘ the connexion of Taurus with the new year’s feast 
‘ of ancestors, which grew in time into a commemora- 
‘tion of the death of a divinity, or into a festival of 
‘the god of the dead. Hence the death of Hu 
‘ (Taurus) is the same mythical event as the death 
‘of Osiris, with whom the bull Apis and Athor 
‘ (Taurus) were connected. The lamentations for 
‘Adonis, Thammuz, Proserpine, and other deities, 
‘are derived from the same myth. Dupuis says, 
“Dans leur mystéres on rappelait la chute, et la 
“réoéenération des 4mes, par Ie taureau mis a mort 
“ et ressuscité.” | 

‘The astronomical ideas of the ancient Britons 
confirm this view. We have the testimony of 
Plutarch that in an island to the west of Britain, 
a festival at the end of every thirty years was held, 
which was connected with, and probably, like the 
Mexican cycle, was regulated by the constellation of 
Taurus. “Itis mentioned by Plutarch,” says Gres- 
well, “that the principal object of adoration among 
“the Cimbri, in the time of Marius, was a brazen 
“bull; by whici: thcy are accustomed to swear on 
“occasions of greater solemnity than usual. If 
“this bull was not borrowed by the Egyptians, and 


n 


wn 


“n 


A“ 


ww 


aA 


“Aw 


“A 


a 


~ 


~ 


rw 


n 


SECT. V.] ON THE YEAR OF THE PLEIADES. 423 


n~ 


~~ 


~A 


“~ 


wn 


ww 


ww 


Cay 


wn 


vw 


tay 


tay 


~~ 


a“ 


a 


n 


nN 


Lal 


~ 


wn 


‘ 


¢ 


‘ 


¢ 


¢ 


€ 


¢ 


“was not merely their Apis or their Mnevis, we can 
“have but little reason to doubt but it must have 
“been intended as a type or symbol of the bull in 
“the heavens; and we consider this supposition 
“much the more probable of the two. This fact, 
“however, would do much to connect the origin 
“of time and the beginning of things, in the 
“opinion of these nations, with the sign of the 
“bull. The Hindoos, both of ancient and modern 
“times, and the Persians also, have always as- 
“sociated the sign of the bull with the origin 
“of time; and there is no reason why the nations 
“of the North might not have done the same, and 
“for the same reasons in general too, viz., be- 
“cause primitive tradition aud belief among 
“them also actually connected the beginning of 
“things with this sign, or the constellation in par- 
“ tecular.” 

‘But. we need not go to remote antiquity or to 
distant nations for traces of this connexion of the 
stars of Taurus with the beginning of the year, 
which they regulated by their rising in the even- 
ing, To this day the Highlanders believe that 
in the twilight on new year’s eve the figure of a 
vigantic bull is to be seen crossing the heavens. 
They even imagine that the course which it takes 
is ominous of good or ull for the coming year. 
Stewart says that as new year’s eve is called 
Candlemas “from some old religious observances 
“performed at that time by caadle light,” this 
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mythical animal is popularly known among the 


‘ Highlanders as “ the Candlemas Bull.””? 
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PROOFS rrom ASTRONOMY anp CHRONOLOGY, 
‘THAT IN RELATION TO THE PLEIADES OUR CALENDAR 
‘NOW EXACTLY CORRESPONDS WITM THE PRIMITIVE 
‘ YEAR. 


‘TAnadwyv darvovoav AOup rexpatperae wpyy. 


‘ ASSUMING all these inferences to be correct, a 
difficulty will suggest itself to the reader, which 
may naturally seem fatal to the conclusions at 
which I have arrived. It may be said, “ It is true 
“that these festivals falling among so many races 
“at the present day, as well as among so many 
“ancient nations, on the 17th November, in the 
“middle of February, or at the end of August, 
“appear to have been regulated by the culmination 
“of the Pleiades at midnight, sunset, or sunrise, 
“yet it is only a singular coincidence, that is, the 
“result of accident. If those festivals now agree 
“with the culminations of the Pleiades at the times 
“named, yet they did not do so two thousand 
“years ago. The Pleiades gain twenty-eight days 
“on the tropical ycar in every two thousand years ; 
“hence the Pleiades that now culminate at mid- 


' See Stewart's Superstitions of the Highlanders, 246. 
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“night on the 17th November, did so in October 
“two thousand years ago. Hence you must prove 
“that the months have moved onward with the 
“ Pleiades, or all your assumptions fall to the 
“ground.” This difficulty, however, when inquircd 
into, not only strengthens my conclusions, but also 
opens up a new question regarding calendars and 
chronology, that is in itself most important, as 
well as most interesting. It is evident that if the 
primitive year was regulated by the Pleiades, the 
months must have been gradually affected by the 
beginning of the year commencing one day later 
In every seventy-one years, and hence the first 
month, whether November, February, or Aucust, 
if connected with a sidereal or astral year, must 
have moved onward in an equal ratio with the 
movements of these stars, and of course all the 
other months in the calendar must have shared 
cqually in this progressive tendency. 

‘No one hitherto has suspected that the primi- 
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tiv: calendars of ancient nations were based on a 
sidereal year. Let us, however, see whether astro- 
nomers have not supplied us with facts that 
‘necessarily lead to this conclusion. 
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‘I may assume that if a sidereal year was the 
primitive basis of all calendars, astronomers must 
have been surprised to find simultaneous and pro- 
gressive changes in valendars, which must have 
appeared to have been the result of artzficial 
“corrections.” Tf the primitive year was regulated 
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‘ by the culmination of the Pleiades at midnight, all 
‘ derivative calendars would be found gradually to 
‘change, and yet to preserve a relation towards 
‘each other, and this connexion would be traceable 
‘to the point dappuz of these calendars, the day 
‘ when the Pleiades culminate at midnight, sunset, 
‘or sunrise, by whichever the year was regulated. 
‘Let us see, then, what Greswell says on this 
‘ point :— 

‘“The natural measures of time have had only 
‘“one primum mobile, one point of departure or 
‘“ epoch ; which never has been, nor could be, nor 
‘ “is even at present, anything different from what 
‘“it was at first. The civil calendar also might 
‘ “have had only one epoch and point of departure 
‘ “at first, though that is a matter of fact which we 
‘“would not be justified in assuming without sufh- 
‘“cient proof of its truth ; but whatsoever it might 
* “have been at first, it would still be notorious and 
‘incontrovertible that, since the beginning of 
‘*human society, it has had an almost infinite 
“number of epochs, and points of departure ; a 
‘“ different one almost in every age, and in every 
“country, and among every nation on the fuce of 
‘ “ the earth.” 

‘To analyse, compare, and to trace back to a 
‘ primitive basis, calendars of apparently so variable 
‘a nature, at first may appear a task too difficult to 
‘be surmounted. This arises “from not merely the 
‘“ possibility, but the fact of the substitution of new 
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“types of the standard of nature, instead of the 


‘* first and original one ; from the various relations 
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“of these new ones compared with those of the 
“old ; and from the necessity of finding out and 
“ fixing the historical epoch of the substitution in 
“each of these instances, and of tracing and follow- 
“ing the subsequent history of such variations ; of 
“ investigating in short, and ascertaining the whole 
“cycle of the changes, transitions, and modifica- 
“tions in passing from one state to another suc- 
“eessively, through which the original type of 
“nature itself may have had to run.” 

‘“Jt follows that, when bringing down the 
“ primitive and universal type of the reckoning of 
“annual civil time according to its natural law ; 
“we are bringing down at the same time in their 
“elementary and primordial state, in their seminal 
“principles, in their archetypal form, if not in their 
“actual conditions and constitutions from tue first, 
“the civil calendars of all ages, and all countrics, 
“end all nations. Nor is it moré unquestionable, 
“in point of fact, that all existing distinctions of 
“men (even those which are must widely discri- 
‘“‘minated in other respects) were originally sum- 
“med up and comprehended in the loins of one. 
“ran, and afterwards of three men, than that the 
“civil calendurs of all such national divisions of 
“mankind have been comprehended and embodied 
“in this one type of all, the civil calendar first of 
“Adam, and next of three sons of Noah ; and 
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“through them the common birthright and com- 
“mon inheritance of their posterity everywhere.” 

‘I have already shown that the system of count- 
ing the day from sunset, which Greswell says is so 
universal as to prove the unity of origin of our 
race, and which he believes to have belonged to 
the primitive calendar, is still in existence in the 
southern hemisphere, and connected with the Hal- 
loween of the year of the Pleiades. Let us sce 
whether there are not some other land-marks of 
the primitive calendar that are relics of this 
system of regulating the year of the Pleiades. As 
the Egyptian and Hindoo calendars are-the most 
important, let us sec how far they exhibit traces of 
the progressive year of the Pleiades. 

‘T have shown that the /sz«@ were originally the 
new year’s festival of the dead, and were connected 
always with the 17th of Athyr, and with the mid- 
night culmination of the Pleiades. We find that 
the Egyptians had several modes of reckoning the 
year ; two of them were perhaps in reality the 
same. The ycarcommencing at the end of August: 
was probably precisely the same as the primli've 
year commencing on the 17th day of Athyr or 
November. They would be both sidercal and 
subject to the same changes ; but in the former the 
17th day of Athyr (or November) is the 17th day 
of the third month. This therefore must be borne 
in mind, in reading the following remarks of Gres- 
well respecting that day, which at least will prove 
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‘that it was the point dappui of all calendars, 
‘though the reason for this has, if I am correct, 
‘escaped the observation of Greswell, Bunsen, and 
other writers who refer to this subject :— 

‘“Tt has been already seen that the Isia, among 
“the Egyptians, were attached from the first to 
“one particular month of their calendar, and to 
“one particular day of that month ; and that this 
“particular month was the third, and this particu- 
“lar day was the 17th of the third month. And 
“the calendar of the Egyptians, both at this time 
“and long after it, being altogether the same with 
“the primitive, the 17th of the third month in the 
“civil calendar of the Egyptians, and the 17th of 
“the third in the civil calendar common to all 
“ mankind, both at this time and long after it, were 
“absolutely one and the same. It follows that 
“the stated date of the Egyptian Isia, once fixed 
“to the 17th of the third month in their proper 
“calendar, was thereby fixed to the 17th of the 
“ hird month too in the common calendar of all 
“mankind ; and as long as the proper Egyptian 
“ealendar and this common primitive calendar 
“continued to be the sime. and to preserve the 
“seme relation to each other, the 17th of the third 
“month in either was the 17th of the third month 
“in the other ; and vce versa.” 

‘«This beiny the case, nothing being supposed 
“to be known as yet respecting the Isia of the 
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“ Egyptians, except these two facts, that they were 
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“fixed to one month, the third in their proper 
“ calendar, and to one day, the 17th of that month ; 
“the attention of the reader is next to be directed 
“to a very remarkable phenomenon, which the 
“history of the primitive calendar, after a certain 
“time, but not before, brings to light ; viz., a suc- 
“ cession of modifications, corrections, and changes 
“of the primitive calendar itself on the cyclico- 
“Julian principle, which we are able to trace in 
“the retrograde order (that is, in the order of the 
“recession of the equable in the Julian or natural 
“vear), all round the Julian or natural year, from 
“the point at which it began, almost to the same 
“point again: corrections or modifications of the 
“primitive calendar, on this common principle, 
“agreeing with each other not only in that respect, 
“but in a still more remarkable and characteristic 
“circumstance, that of being all attached to the 
“same month of the primitive calendar, the third, 
“aud to the same day of this month, the 17th. 
««The fact, which we have just pointed out, in 
“the majority of these instances (and even in all, 
“as we ourselves have scen reason to conclude) is 
“ confirmed by proofs that place it out of question ; 
“and the fact being admitted, it must be allowed 
“to be something curious and remarkable in the 
“highest degree ; something which could not be 
“resolved into an accidental occurrence of circum- 
“stances, in so many instances, in such different 
“ quarters of the world, and at such great distances 
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‘ “of time asunder ; and if it could not be explained 
“on that principle, something which must have 
‘been the effect of design. Nothing but design, 
“or reasons of a common kind, motives and causes 
“which must have everywhere alike influenced 
‘ “such corrections, and alike determined the process 
“of such corrections, could account for a coinci- 
“dence like this, extending over a period of 1136 
‘“ years, exemplified in fifteen different cases of the 
“kind at least, yet all in the same way, and sub- 
“ stantially to the same effect ; beginning in India, 
“the most remote quarter of the world of which 
“anything was known to the ancients, and ending 
“in Sweden or Norway, of which, until a very 
“late point of time, they knew absolutely nothing. 

‘“ What, we may ask, must have been thought of 
“this fact, had nothing been known concerning it 
*“except the fact itself? How difhcult must it 
“have appeared to account for it, on any principle 
“which should exclude the idea of chance !” 

‘ Greswell tries to account for these extraordinary 
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coincidences by pointing to Egyptian science as 
‘the common fountain of all the analogies of the 
‘calendars and of the myths connected with the 
‘year; but the assumption is plainly untenable. 
‘to celebrate the festival of the God of the Dead im 
‘November, nor could they have led the Australians, 
‘the Dayaks of Borneo. and the Mexicans, to regu- 
‘late their year by the stars in Taurus. If, as he 
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assumes, analogies in the calendars of nations are 
relics of a primitive year, we must look for it 
among the most primitive races, and among those 
who have been least affected by civilisation and 
change. 

‘If this primitive calendar was inherited from 
primeval antiquity, we may expect to find even 
among the rudest races some trace at least of their 
common heritage from the common parent of our 
race. What do we actually find? In the southern 
hemisphere, at the equator, and in Mexico, unmis- 
takable proofs of the existence of a primitive 
sidereal or astral year, regulated by the Pleiades. 
Among civilized races we find all traditions and 
myths pointing to a primitive year regulated by 
Taurus. In Hindostan, November, we have seen, 
is called the month of the Pleiades, and in the 
Eeyptian calendar was connected with Taurus. 
In the middle of November and of February, we 
have fuund among ancient nations, and even 
among existing races, either the commencement of 
a year, or the vestige of an ancient new year’s day, 
still lingering in a festival of the dead; and we 
have scen that the Pleiades culminate at midnight 
or sunsct at those times which I have mentioned 
as being so conspicuous in the calendars of nations. 
The inference from these facts would naturally be 
that, if any primitive calendar ever existed, we 
have in the year or seasons of the Pleiades the 
original type of the primeval calendar. 
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‘ And this we might infer, even if in the calendars 
‘of ancient civilized nations no trace of the primi- 
‘tive type could be found. But I believe that 
‘there are some very significant facts, which have 
‘already attracted the attention of astronomers in 
‘connexion with the history of the calendar, and 
‘which can only be explained by assuming that all 
‘ancient calendars originally partook of the sidereal 
‘character of the primitive calendar, and that its 
progressive tendency is traceable in all ancient 
‘ calendars. 

‘Though I cannot pretend to deal with these 
matters as an astronomer, and feel great hesitation 
in referring to this somewhat difficult subject, 
there are some simple but significant facts in con- 
nexion with the history of the calendar, that can 
‘be perceived and understood by the most super- 
‘ ficial thinker. 

‘ Before going into the question, it may be as 
‘well to recall the history of our present Gregorian 
‘calendar. The correction of Pope Gregory restored 
‘the calendar very nearly to what it was in the 
‘time of Julius Czesar, as respects its relation to the 
‘ trovical year. How then was t}:2 calendar affected 
‘by the Julian correction in this respect? In the 
‘time of Julius Csosar the year had been so tampered 
_ ‘ with by the priests, that the months were supposed 
“to have receded r:ore than two months in relation 
‘ to the seasons, and to the natural year , accordingly 
67 days, exclusive of the intercalary month, were 
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‘ added for the purpose of advancing the months to 
‘their proper position. But the exact amount of 
‘ error in the Roman calendar was probably a mere 
‘ matter of conjecture, and cannot now be precisely 
‘ascertained. Clinton considers that it was much 
‘less than has been generally supposed. If so, then 
‘the months must have been advanced too far by 
‘the addition of 67 days. If this was the case, the 
‘ effect is most important. For let us assume that 
‘the excess in the correction was 28 days, then, if 
‘the Pleiades culminated at midnight on the 17th 
‘of November in the Roman calendar prior to the 
‘ Julian correction, their midnight culmination must 
‘have subsequently occurred in October ; and it 
‘would take 2000 years before they would again 
‘culminate at midnight, on the same day in No- 
* vember. 

‘Clinton censures Usher for venturing to make 
‘ precise calculations as to the position of the months 
‘in the Rcman calendar, prior to, and after the 
‘ Julian correction ; and considers that he attempted 
‘“a precision for which we have no authority.” 

‘But we have some positive evidence as ta the 
‘time when the Pleiades set cosmically in_ the 
‘Roman calendar in the second century Bc. | 
‘have already shown that in the time of Eudoxus 
‘the Pleiades set cosmically on the 14th of Novem- 
‘ber; and Greswell supposes November to have 
‘then coincided with Athyr. But the Pleiades 
‘must have then set about thirty days earlier than 
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‘they now do ; and consequently November, in rela- 
‘tion to our present calendar and to the seasons, 
‘must have almost corresponded with our present 
‘October; if this was the case, the addition of 67 
‘ days was probably nearly 28 days in excess, and 
‘November was advanced one month too far in 
‘relation to the seasons, and to the natural year. 

‘ Let us turn to the Egyptian month of Athyr. 
‘It has been very fully demonstrated that the very 
‘name of this month, and the rites celebrated in it, . 
‘show that when it first received its name (more 
‘than 3000 years ago), it must have been con- 
‘nected with the constellation of Taurus. That the 
‘connexion is not merely traditionary, is proved 
‘by the Greek epigram on that month, with which 
‘this division of my subject is headed, and which 
‘is referred to by Greswell. In it Athyr is dis- 
‘iunguished as the month in which the Pleiades are 
‘most destinct. Hesychius says that in the Egyptian 
‘« Athyr meant both a month and a bull;” and 
‘Plutarch says that the Phcenicians called a bull 
‘Thor (Taurus). Greswell explains the meaning 
‘of Athyr given by Hesychius, by referring to “a 
‘“ stated connexion betwee. the month Athyr and 
‘“the Bull,” 2.e, Taurus. Athyr is supposed to 
‘have fallen three days before the Roman month of 
‘November; but this must have had referer:ce to 
‘that month before the julian cerrection, as Novem- 
‘ber in the Julian calendar nearly coincided with 
‘our present month of that name in relation to the 
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tropical year. Thus Greswell says, “the Roman 
“ Bruma, according to the calendar, bore date No- 
“vember 24; the beginning of winter, properly 
“so called, was dated from the cosmical setting of 
“the seven stars; in the calendar of Ceesar, (?) 
“ November 11.” 

‘ It is therefore plain that the statements, that the 
Egyptian Athyr began three days earlier than the 
Roman month of November, must refer to the 
Roman calendar before the Julian correction. But 
Plutarch states that the Isia and other funercal 
celebrations of ancient nations were held “ when 
“the Pleiades were most distinct.” Hence the 
Tsia and the 17th of Athyr must have corre- 
sponded with the midnight culmination of the 
Pleiades. 

‘ It is unnecessary to go more fully into this point 
at present, as I have shown that the Pleiades cul- 
muted at midnight in the middle of the Egyptian 


‘ Athyr, and of the Roman month of November, at 
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or near the beginning of our cra. 

‘ As we have seen that the 17th day of Athyr 1s 
the pownt @appui of all calendars, the great land- 
mark of the primitive year, and that the Isia, the 
most solemn festival-of the Egyptians, were always 
connected with that day ; and that, at the begin- 
ning of our cra, the 17th of Athyr and the Isia fell 
when the Pleiades were most distinct, let us sec 
what was the nature of the Egyptian calendar. 
Probably there are few questions more difficult of 
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‘investigation. Everything connected with the 
‘ year was veiled in the most profound secrecy ; and 
‘simple truths were effectually concealed in the 
‘most trivial and childish myths. There were pro- 
‘ bably several modes of regulating the year in use 
‘at the same time; there must have been at least a 
‘fixed. year and a cyclical year; perhaps a sacred 
‘year known only to the priests. Hence the 17th 
‘of Athyr appears in different forms, as connected 
with a fixed or with a moveable year, and this 
gives rise to even more uncertainty. Were the 
Isia connected with a fixed year, or with the move- 
able year? If with a fixed year, what was it ? 

‘ Bunsen gives us no positive information on the 
subject. Greswell shows that the principle of the 
Julian year was always known in Egypt. Bunsen, 
referring to the probable existence of a civil and 
of a sacred or a sacerdotal year, says, “there can_ 
“be little reason to doubt that the Egyptians had 
“a means of marking the progress of the cyclical 
“year.” After showing the absence of any data 
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for calculations on the subject, he says that “it 1s 
“probable, though there is no proof of rt as yet, 
“that the details of these” (their sacred fest* vals) 
“were reckoned by the primeval year, in which 
“the 1st of Thoth commenced with the heliacal 
‘“ rising of Sirius. Biot even fancies he has ciisco- 
vered two procfs of it; but they-will not satisfy 
anybody.” 


‘< DMhe best evidence on this head would be ob- 
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“ tained, uf we could get some more accurate know- 
“ledge of the great festival of Iss. It has been 
“ already remarked that in the year 70 B.c. it took 
“ place a month after the autumnal equinox.” 

‘ Speaking of the moveable festivals as affording 
data for calculations as to the nature of the year, 
he adds, “It was still easier to mark the com- 
“mencement of the cyclical year, where, together 
“with these festivals, there were others connected 
“with immoveable points in the year, such as the 
“solstices and equinox.” “It was easy to calcu- 
“late these points after nature es ceased to indi- 
“cate the beginning of the year.” 

‘If my conjectures are correct, nature never 
ceased to afford a guide for the regulation of time 
to the Aztec or to the Egyptian. Let us take the 
Isia, as Bunsen suggests, as a test. The earlicst 
date of their observance of which we -have any 
record is B.c. 1350, when they were held on the 
5th of October, and the latest is a.p. 355, when 
‘ they took place about the 28th of October. 

‘Bunsen supplies us, as we have seen, with au 

‘ approximation to the date of the Isia Bc. 70, by 

‘which it would appear that they must has been 
‘held then between the 21st and 24th of October. 
‘These dates extend over a period of 1705 years, 
‘and carry us back 3213 years from the present 
‘time. If the Isia, which were always attached to 
‘the 17th of Athyr, were held, as Plutarch says, 
‘“whon the Pleiades are most distinct,” and if 
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‘ Athyr was, as it has been designated, the month 
‘when these stars are most conspicuous, then these 
‘ dates, though varying so much, should approximate 
‘to the time when the Pleiades culminated at mid- 
‘night; and the assumption of many ancient and 
‘modern writers, that the Isia came, in the course 
‘ of time, to be held at various seasons of the year, 
‘must be incorrect. It should be remembered that 
‘ Eratosthenes only speaks from tradition when he 
‘says that the Isia were once held in spring ; but 
‘both he and Geminus testify to the fact that, in 
‘ their day, the Isia were celebrated in the autumn; 
‘and the same thing will be noticed as respects the 
‘alleged dates of the Isia given by other writers ; 
‘they are generally connected with autumn. 

‘The Pleiades must have culminated 3213 years 
‘ ago, forty-five days earlier than they now do. The 
‘Festival of Durga, 1306 B.c., fell on the 1st of 
‘October, and the Isia, 1350 B.c., on the 5th, and 
‘(gveswell considers the coincidence as very remark- 
‘able, and as proving that the Hindoos must have 
‘been guided by the Egyptians, who fifty years 
‘before had instituted the Isia, and invented all 
‘their myths relating to them. But 1350 B.c, the 
‘ Australian savages must have held their Festival 
‘of the Pleiades about the 3d uf October, and in 
‘that century the Mexicans must have reculated 
‘their cycle on the 3d of October, if the Aztec 
‘calendar was then in use. The same coincidence 
‘1s found to exist between the other two dates and 
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the midnight culmination of the Pleiades. In the 
first century B.c., the Isia, the Australian, the 
Mexican, and probably the Celtic festival of the 
year, or of the cycle of the Pleiades, must have 
been celebrated almost simultaneously on the 21st 
of October, and in the 4th century of our era, they 
must have been almost simultaneously celebrated 
on the 27th of October. 

‘ Hence we have a very remarkable procession in 
the Isia, in those instances almost exactly coincid- 
ing with the year of the Pleiades. 

‘But it may be said that these are only coinci- 
dences. There are, however, some facts to show 
that they are not accidental. When the Isia were 
instituted at the beginning of October, the idea of 
seed-time became attached to them, and the Isia 
were described as occurring mm seed-time in the 
calendar. But the Isia moved on in the course of 
time so palpably, that they were held after secd- 
time was nearly over. This has already attracted 
attention, as showing a change in the dateé of the 
Isia, as well as proving the time of their institu- 
tion. Couple with these facts what we have 
already seen, that Athyr and Taurus are synony- 
mous ; that classical writers deseribe Athyr as 
“the month when the Pletades are most distinct,” 
and 1: think it will be conceded that these are 
coincidences that at least deserve very careful 
INquUIry. 

‘But the Celtic race appear to have had a cycle 
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of thirty years, and the Mexicans one of fity-two 
years regulated by Taurus or the Pleiades. Is it 
not a little remarkable that the Apis and Mnevis 
cycles were cycles of the Bull, and that at the end 
the Apis cycle, the Bull Apis was drowned in the 
Nile? It may yet be found that the Mexicans 
and the Egyptians had precisely the same simple 
mode of regulating their cras, by the midnight cul- 
mination of the stars in Taurus. 

‘I now turn from the calendar of the Egyptians 
to that of the Hindoos, in which we can find 
unmistakable traces of the past existence and 
influence of the primeval year of Taurus. The 
worship of Durga is supposed to have, about the 
year B.C. 1306, been borrowed from the Egyptians, 
and. to have been introduced into India with the 
astronomical theories of Egyptian science. 

‘1 give below two very remarkable passages from 
Greswell’s works, which, in connexion with this 
subject, are well worthy of a perusal.* His assump- 
1 «s¢The history of the calendar and of its various changes brings 


“manay proofs of this influence to light; and those discoveries are 
‘‘amony the most important and the most ‘::teresting fruits of our 


‘**rasearches, Who would believe, a priori, that the fable of Osiris 
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‘‘und fsis should no sooner have be -n invented in Egypt, nd asse- 
‘ ciated with certain rites and chse. ‘ances there, than that the very 
‘same fable, attended with similar sbservances signalized and per- 
‘* petuated by similar changes and orrections of the calendar also, 
‘critically accommedated to what had taken place in Egyyt, in less 
‘than fifty years afterwards shoul be found, merely in a ditferent 
‘‘dress and under » ditferest mame, i India, Phrygia, Cyprus, 
‘** Arabia, Greece, and elsewhere 7? in quarters of the world greatly 
“removed from Egypt, and tectween which ani Euvpt we should 
‘not have supposed that, at this carly period of the history of each, 
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tions, however, are open to a good deal of doubt. 
The rites of Isis and Osiris, and of the Hindoo 
Durga, are the same as those of the German God- 


‘dess of Death, of the Yucatan god Mam (the 
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ancestor or grandfather), and of the Fiji god of 
Bulu, the world of spirits. All these deities, with 
Pluto, Ceres, and other funereal patrons of agricul- 
ture, sprang from the primeval festival of first 
fruits and of the dead—a festival which was sub- 
sequently converted into celebration in honour of 
a god, and yet still preserved through thousands 
of years its primitive and peculiar characteristics. 
Nor was the Hindoo calendar based on the astro- 


**there conld have been any communication. The fact to which we 
‘‘allude, however, is certain ; being attested by the evidence of the 
‘* calendar itself. 

‘«¢ At present, as our subject requires, we must confine ourselves tu 
‘* the influence exercised by Egypt over its contemporaries in a much 
‘Jess objectionable way ; i.¢e., as the centre of knowledge and science ; 
‘where all great and useful discoveries, all influential and perma. 
‘“nent chanyes, in the principles or details of the reckoning of time, 
first took their rise ; and from whence they were extended to the 
‘* rest of the world.” | 

© «Tt has been already explained that the carliest correction of the 
‘* primitive calendar among the Hindvoos of antiquity was mae 
‘a.m. 2699, B.c. 1306, wra cye. 2701: and that the first idea of this 
‘* correction must have been derived from the Egyptian (if correction 
‘¢that could be called), which took place in Egypt b.c. 1350, wera cyc. 
‘69657, along with the introduction of the worship of Osiris and 
‘‘Isis ; the proof of this connexion between the Egyptian correction 
‘6of earlier and the Hindoo one of later date being supplied by the 
‘* fact that the Hindoo correction was attached to the 17th of the 
“primitive Athyr, era cyc. 2657; and that the Indian correction 
‘Swag associated from that time forward with the worship of 
‘‘Deunis and Durga, as the Egyptian was with that of Osiris and 
‘ Fsis; andl that the Indian Deuniis and Durga were absolutely the 
‘same kind of concentions and impersonations in India as Osiris 
“aud {sis tu Egypt.” ’ 
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‘nomical science of the Egyptians; the arguments 
‘in favour of such a view would connect the calen- 
‘dar of the Australians, the Pacific Islanders, the 
‘ Mexicans, and the Celts with that of the Egyptians. 
‘This primeval calendar, with all its universal 
‘myths, was a heritage of all nations, and derived 
‘from the same common source to which the Egyp- 
‘tians owed their knowledge of the primitive year. 
‘It appears that prior to B.c. 1306, the Hindoo 
‘festival of Durga, then attached as now to the 
‘autumnal cquinox, and to the ninth day of the 
‘moon, had been regulated by some other system. 
‘From that time forth the new year’s festival of 
‘Durga ceased to be regulated by the Pleiades, and 
‘became fixed by its relation to the tropical year. 
‘Let us suppose that the year having been sidereal, 
‘and therefore progressive, the new year’s festival 
‘became fixed. It is manifest that unless the 
‘ original system of the calendar were also changed, 
‘the months would still move onward as before, and 
‘the first month in 2000 years would become the 
‘second month, and the last month would become 
‘the first. This is exactly what we find to be the 
‘vase. In z.c. 1306, the months first obtained their 
‘naraes, but these names the Hindoos state had re- 
‘ference to contemporary astronomical phenomena. 
‘This Bentley assumes to have been the case. At 
‘that date, Cartica or Cartiguey, the month of the 
‘ Pleiades, was the first month, and coincided then 
‘with our present October. Bailly, as we have seen, 
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suggests that when that name was imposed, the 
year must have been in some way regulated by the 
rising or setting of the Pleiades in Cartica. I have 
already conjectured that Carticeya, the Hindoo god 
of war, was a mythical embodiment of the year of 
the Pleiades, and this I inferred solely from his 
name (which has apparently escaped observation 
hitherto) and from his emblems as they are given 


‘to us by Sir William Jones. 
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‘But little question can exist that my conjecture 
is correct, as when it was made, the connexion of 
Carticeya with the beginning of the Hindoo year 
and with the month of Cartica was unknown to 


‘me. “Mr. Bentley has mentioned several facts 
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“connected with this month, and under this name, 
“from which we may infer that it must have re- 
“ceived its name at this time, or have been sup- 
“posed to have done so. He tells us that to render 
“this designation of Kartika, as the first month, 
“the more remarkable, and the more effectually to 
“ perpetuate the memory of it, they fabled the birth 
“of Kartikeya, the Hindoo Mars, or God of War, 
“in this month, whom he considers nevertheless 
“only a personification of the year, as beginning 
“in this month.” 

‘« We may perceive a reason for connecting the 
“birth of their Mars with the autumnal equinox, 
“because that was the beginning of the military 
“season in India.” On this point I trust a very 
different solution, suggested by me, will not be 
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‘considered less satisfactory than that which I 
‘have quoted. At the festival of Kartikeya at 
‘beginning of October, “it was usual to represent 
‘ “him riding on a peacock ; which Mr. Bentley ex- 
‘plains of his leading on the year, followed by the 
‘“stars and planets in his train; and various 
‘“epithets were familiarly applied to him, all 
‘ “founded on the same supposition of the relation of 
‘“priority or precedence, in which he stood to the 
‘“vear, and to everything most closely connected 
‘“with the year.” 

‘ Hence, we find that B.c. 1306, when the Pleiades 
‘culminated at midnight at the beginning of Octo- 
‘ber, the Hindoo year began with the month of the 
‘ Pleiades ; and that then, or soon after the festival 
‘of Carticeya, the god of the Pleiades was fixed at 
‘the beginning of Cartica, and was a new year’s 
‘festival. Under these circumstances, after all that 
‘we have seen tending to this conclusion, it is 
‘difficult to avoid the inference, that as the Austra- 
‘lians must have celebrated their festival of the 
‘Pleiades B.c. 1306, at the time that the Hindoos 
‘held their festival of the God of the Pleiades, they 
‘ were each using a primitove calendar, which must 
‘have been inherited from a common source by the 
‘ Kgyptians, the Hindvos, the Aztecs, and the Aus- 
‘ tralians. 

‘But it is manifest that the Hindoo calendar still 
‘bears the evidence of its having been orginally 
‘based on a sidereal and progressive year. In spite 
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of the new year’s festival becoming fixed to the 
autumnal equinox, the months have actually moved 
on in an equal ratio with the procession of the 
year of the Pleiades. Cartica, which began about 


‘the time of the culmination of the Pleiades at 
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midnight, B.c. 1306, z.e. at the beginning of October, 
now begins in the middle of November in the 
Carnatic calendar, and in other instances near the 
time of the acronycal rising of the Pleiades, about 
the 19th of October. It has ceased to be the first, 
and has become the second month; and Aswina, 
the twelfth month of the year 3000 years ago, is 
now the first month. 

‘Nor was this progressive character of the 
calendar unknown to the Hindoos, who, however, 
like the Egyptians, and most nations of antiquity, 
for some strange reason, Involved the subject in 
myths probably often unintelligible to the initiated 
themselves. 

‘Sir William Jones says, “ Although M. de Gentil 
“ assures us that the modern Hindoos believe a 
“complete revolution of the stars to be made in 
“2400 years, or 44 seconds of a degree to be 
“passed in one year, yet we have reason to think 
“that the old Indian astronomers had made a more 


‘ “accurate calculation, but concealed their knou- 
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“ledge from the people under the veil of 14 Men- 
“wantaras, 71 divine ages, compound cycles and 
“years of different sorts, from these of Brahma, to 
“those of Patala or the infernal regions.’ 
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‘Sir Wilham Jones suggests that many Hindoo 
‘myths will be found to be astronomical truths, 
‘veiled under a garb of mystery, and he cites the 
‘following myth as probably referring to their 
‘ calendar :— 

‘ They believe that “in every 1000 divine ages, 
‘“or m every day of Brama, 14 Menus are suc- 
‘“cessively invested with the sovereignty of the 
‘“earth; each Menu, they suppose, transmits his 
‘“empire to his sons and grandsons, during a period 
““ of 71 divine ages; and such a period they calla 
‘« Menwantara.” 

‘Let us apply the primitive year of the Pleiades 
‘to this enigma, and the solution is perfectly clear. 
‘In every 1000 years 14 days are gained, and 1 
‘day is gained in every 71 years. 

‘Hence it is plain that this must have referred to 
‘a sidereal year, which, it is equally evident, must 
‘have been the primitive year of the Pleiades, 

‘The same conclusions to which we have been 
‘led by an analysis of the dates of the festival that 
‘marked thc season of “the Pleiades above,” will 
‘ follow also, I believe, from a careful examination of 
‘ine times of observance ot the second festival. As 
‘far as I have had data to guide me, I have found 
‘that in remote antiquity, in several instances, the 
‘latter was held more than a month earlier than the 
‘date assigncd .o it at the beginning of our era; 
‘and that hence it must have shared m the pro- 
‘ gressive tendency of the primitire year. 
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‘I believe it will be found that the evidence of 
‘the lunar and sidereal mansions of the ancients 
‘tends also in the same direction, as they seem to 
‘ evince this progressive character in relation to the 
‘seasons, and to the natural year. For instance, 
‘ Cartica (the Pleiades) which was once the first, is 
‘now the third Hindoo mansion. But this is a 
‘matter which I must leave to astronomers, or at 
‘least must reserve any further remarks for a future 


‘ occasion.’ 


SIZE AND FIGURE OF THE EARTH: sy THE 
ORDNANCE SURVEY OFFICERS. 


In the course of 1866 a noble volume was pub- 
lished by the Ordnance Survey Office at South- 
ampton, under the direction of Colonel Sir Henry 
James, R.E., professing only to give ‘comparisons 
‘of the standards of length of England, France, 
‘ Belgium, Prussia, Russia, India, and Australia.’ 

This was indeed, in itself, a most important work 
for perfecting our knowledge of the size and shape 
of the earth ; for the standards alluded to were the 
standard bars of reference employed by each of the 
above-named countries, in their measures of arcs of 
the meridian in their respective parts of the world ; 
and they had never been thus directly and collec- 
tively compared before. 

Tue comparisons appear to have been conducted 
with unrivalled skil! by Captain A. R. Clarke, R.E. ; 
and after he had brought his long labours therein to 
a successful conclusion, he appears, with all the zeal 
that might be expected from an accomplished 
mathematician, to have hastened to employ usefully 
these new and most exact data in ecrrecting, where 
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necessary, the results of all former arc-of-the-meridian 
measures; and thence deducing anew the chief 
elements for the size and figure of the earth. 
Working as the learned Captain has done in this 
instance, with better and fuller materials than any 
of his predecessors, his results on this occasion must 
claim more confidence than any which have ever 
been put before the public ; and they stand thus,— 


ELEMENTS OF THE FIGURE OF THE EARTH. — 


British inches, French metres 
Polar semi-axis, . : = 250,241,148: = 6,356,068: 
Equatorial semi-axis in jonnitude 
15° 34’ East, . ‘ = 251,116,200° = 6,378,294 
Equatorial semi-axis in enintadle 
105° 34’ East, : : . = 251,039,664° = 6,376,350- 
The Equatorial compression hence arising . ‘ » os J] 3270 
The greatest Polar compression being : : ~ om Je BIS 
The least i = ; . » se Le ae 
The mean ‘i i : nearly = L— 200 


Hence, too, it is computed, that the meridian 
quadrant passing through Paris, does uot ecortain 
exactly 10,000,000 times the length of the:standard 
Freuch metre, but 10,001,472 times that quantity. 
And in fact there is another quadrant of the earth, 
very distant too from Paris, which may put in a 
claim for being more worthy than the meridian of 
Paris as a reference for the length of the French 
metre, viz., the quadrant in longitude 105° 34’ cast; 
for that quadrant, Captain Clarke computes to be 
10,000,024" metres long. 

But this peculiar result depending on the Jast 
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refinement in the theoretical treatment of earth 
measures, whereby the ellipticity of the equator has 
been, or is supposed to be, discovered,—and not 
being very overpoweringly attested to by all the 
numerical results, Captain Clarke computes these 
again on the older doctrine of a spheroid of revolu- 
tion simply ; and then finds, for 


British inches. French metres. 
The Polar semi-axis, , - = 250,261,452> = 6,356,584: 
And the Equatorial semi-axis, =: 251,112,744 — 6,378,206: 
The Polar compression being nearly . : . = 1-294: 


and where any meridian quadrant will contain more 
than 1000 too many metres ; or show the celebrated 
French standard of length to be most sensibly 
smaller than it is usually given out to be. 

The above few numbers expressing the lengths 
of the several axes of the earth, contain the quint- 
essence of all the best observations and measures 
which have been made towards that end by the 
Whole human race, since the birth of modern science 
down tu the present day. They are based therefore 
on such an envrmous amount of work performed by 
the best men of all countries, and operating over a 
large. part of the carth, that we may consider that 
no future more extended surveys are likely to alter 
the statements much. In fact, as a pure mathe- 
matician would like to have the earth described, he 
need go no furth.r, or ask for no more, than the 
above numbers representing lincar measures for 
showing size and shape. 


452 ORDNANCE SURVEY’S SIZE _—[SECT. V. 


But in the present day there are growing inquiries 
for something else of another kind ; and therefore 
Sir Henry James has very properly added a notice 
on the Specific Gravity of the EHarth; stating that 
Dr. Maskelyne in 1774, by observations on the at- 
traction of the mountain Schehalien in Scotland, 
made that earth-quantity = 4°90 (times the weight 
of water) ; and that in 1855 a party of the Ord- 
nance Surveyors under his, Sir Henry James’, 
direction, made similar observations on the hill of 
Arthur’s Seat, near Edinburgh, and found the earth- 
quantity = 5°316. 

Sir Henry James probably stopped at this point, 
because there were no other cases to mention of the 
earth’s specific gravity being determined by Ord- 
nance-Survey observations on British mountains. 
But he has thereby left us with a rather one-sided 
impression of what the real numerical value of that 
all-important physical feature is likely to be; for 
the Astronomer-Royal’s experiment on the subject 
in the Harton Colliery pit,w—in 1855 also,—gave 
6°565 ; and the very extensive experiments of the 
late Francis Baily with the Cavendish apparatus, in 
1842, gave 5°675; as described in the fourteenth 
volume of the Memoirs of the Royal Astronomical 
Society ; and in the opinion of many persons, form- 
ing the closest approach to this truth as it is in 
nature, that has ever yet been attained by any one 
experimenter. 

The quantities are evidently all rather rough, in 
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spite of their being taken to three places of decimals, 
and it is to be hoped that posterity will obtain 
better and smoother results; but meanwhile we 
may assuredly expect that the true quantity in 
fact will be closer to a mean of the whole of the 
above statements, than to the mountain observations 
quoted, only. And if we assign half weight to the 
earliest observation on account of its rudeness,—the 
mean of the whole variety of results now brought 
together, comes to 5°7 ; which numbers we prefer 
therefore to adopt, as the best interim determination 
for the specific gravity, or ‘mean density,’ of the 
whole earth. 


ON THE SACRED HEBREW STANDARDS OF 
WEIGHTS AND MEASURES. 


THE SACRED CUBIT. 


SoME preliminary knowledge of this subject is 
necessary in following out any discussion of Great 
Pyramid metrology ; and as the authorities are often 
not easy to refer to, very various in their conclu- 
sions, and rather imperfect in one or two points,— 
a condensed statement of how the question may 
now be considered to stand, will probably not be 
unacceptable to the general reader. 

In each department of the old Hebrew metrology, 
the names and relateve values of the measures, arc 
comparatively easy and certain to arrive at; but 
the absolute valucs, extremely difficult. Thus in 
linear measure,—the chief standard of length, with- 
out doubt amongst all authors is by name thie 
cubit ; and as that word appears again and again in 
the Hebrew Scriptures, all readers of the Bible fecl 
assured that it does express a sacred measure of 
length. 

But the moment we apply to any of the same 
authors for the actual length of such cubit, in terms 
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of some known modern measure, as British inches, 

they, the authors, are found at variance with each 
other, and differing in their asserted values, any- 
where between 42 and 12 inches. The reasons for 
these immense discrepancies are partly,—that there 
is, in the Bible, no simple mention upon which the 
absolute length of any cubit can be at once de- 
termined ; and, partly,—that in the course of the 
long scriptural history there inscribed by a series 
of different hands, during a long succession of ages 
and continued reconstructions of the Hebrew nation 
on various models, and in many lands,—two and 
even three different cubits are alluded to. Hence 
arises a necessity for distinguishing the dates, or 


occasions when each separate cubit was employed ; 
and from such investigation pursued by many ex- 
plorers, has arisen a very extensive belicf as to one 
particular length of cubit having been, more than 
any other, the cubit of the inspired founders and 
directors of the Israclite people. 

What, then, was the length of that cubit, to be 
called, for distinction’s sake, as well as of its own 
right, ‘the sacred cubit 2? 

The venerable Bishop Cumberland, of Peter 
borough, in 1685,—whose idea of Seripture ‘ weights 
‘and measures,’ is printed as an appendix to many 
of the Bibles published by authority in this country, 
—despairing of .ny more certain or direct process,— 
merely *magined, that the sacred cubit must have 
been the same as the old idolatrous Egyptian cubit ; 
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and then adopted the only published length of that 
standard, which he could get,—unfortunately a very 
erroneous one, viz., 21°888 British inches,—for the 
length of the sacred cubit of the Bible. 

The Rev. J. R. Beard, D.D., in Dr. Kitto’s Bible 
Cyclopedia, 150 years after Bishop Cumberland, 
has found no better principle of research or method 
of discovery ; for he says, plainly and precisely,— 
‘As we have no unit of measure given usin the 
‘Scriptures, nor preserved to us in the remains 
‘ of any Hebrew building, and as neither the Rab- 
‘ bins nor Josephus afford the information we want, 
‘we have no resource but to apply for information 
‘to the measures of length used in other countries. 
‘We go to the Egyptians. The larger Egyptian 
‘cubit contained about 234°333 Parisian lines, the 

‘ shorter about 204°8. According to this, sa Hebrew 
‘ measures of length were these— 


‘Sacred cubit, = 234°333 Parisian lincs = 20°8] British inches. 
‘Common cubit, = 204°8 Parisian lines = 18-19 British inches.’ 


Again, the Rev. William Latham Bevan, M.A., in 
Dr. Smith’s Dictionary of the Bible, goes over 
nearly the same ground, adding thereto the deter- 
minations of several modern German scholars,—-very 
ingenious, though on equally irrelevant data to any- 
thing either contained in the Scriptures, or connected 
with the Hebrews; and,—after hinting that the 
sacred cubit may be only 15, and posszbly not more 
than 12 inches long,—concludes finally for a length 
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equal to 19'0515 British inches. He also declares 
that its origin must probably have been trivial and 
unimportant ; being most likely derived from some 
parts of the human body, as with the measures of 
other then contemporary nations. 

Now while these several authors themselves confess 
that their materials are insufficient for a safe conclu- 
sion, and do bring out such mutually conflicting, 
and generally uninteresting results,—it has been a 
matter of extreme surprise to us, that none of these 
eminent men have taken the smallest notice of the 
admirable Dissertation by Sir Isaac Newton on 
Cubits, reproduced in this volume, pp. 341-366 ; and 
alike noticeable for the author, the thoroughness of 
his treatment of the subject, and the grandeur of the 
result there brought out for the sacred Hebrew 
standard—when still further examined by the light 
of modern science, as rt has advanced since Sir 
lsaac’s day. 

One of the proximate causes of Sir Isaac’s remark- 
able success, in having apparently reached the true, 
and only, foundation on which subsequent investiga- 
tors can build securely,— seems to have been,-—his 
clear perception of the radicii antithesis, iu ideas, 

1 This is by uo means a solitary instance amongst writers on Hebrew 
metrology,—immediately after declaring that they are uncertain to the 
amount of several units,—yet adopting and insisting on one particular 
length, exactly defined to the 1-10,00Gth part of one of the same units, 
But it is not an honest: representation of the state of the subject to set 
before weaker brethren ; who ae led to believe that there cen be bet 


little more to discover, where the required length appears to be already 
known to the hundredth part of a hair’s-rea:‘th. 
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association, employment, and more particularly, in 
the essence of length,—though their names as cubits 
were the same, — between the ‘sacred Hebrew 
‘ cubit,’ and the ‘ profane Egyptian cubit.’ 

The latter he proved to have been very nearly 
20°7 inches in length: and our measures on p. 341, 
indicate that he was remarkably close to the truth. 

But the former cubit he finds very different, and 
by his five successive methods of approach ascertains 
to be— 


First, between . 23°28 and 27:94 British inches. 
Second, ,, L. OBES: . i “29 er 
Third, re . 24:80 ,, 25°02 se 
Fourth, ,, . 24:91 ,, 25°68 - 


and Fifth, somewhere near 24°82. 


The mean of all which numbers amounts to 25:07 
British inches. 

The sacred cubit, then, of the Hebrews, in the time 
of Moses—according to Sir Isaac Newton—was equal 
to 25°07 British inches, with a probable error of per- 
haps +°1. And what do we find within those limits, 
and therefore perfectly without the Egyptian cubit ? 

Why this really glorious consummation for the 
geodesical science of the present day to have brought 
to light (and first through the late John Taylor), 
viz. that a length of 25°025 British mehes, or 
practically the sacred Hebrew cubit, is exactly one- 
ten-millionth of the carth’s semi-axis of rotation ; 
and that is the very best mode of reference to the 
carth-ball as a whole,—for a linear standard through 
all time,-—that the highest science of the existing 
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age of the world has yet struck out, or can imagine. 
In a word, the sacred cubit thus realized forms an 
instance of the most advanced and perfected human 
science, supporting the truest, purest, and most 
ancient religion ; while a linear standard, which the 
chosen people in the carlier ages of the world were 
merely told by maxim to look on as sacred, com- 
pared with other cubits of other lengths,—is proved 
by the progress of human learning, in the latter 
ages of time, to have had, and still to have, a philo- 
sophic merit about it, which no men or nations at 
the time it was first produced, or within several 
thousand years thereof, could have possibly thought 
of for themselves. 

Hence we fecl bound to give a fair hypothetic trial, 
counected with all Hebrew weights and measures, 
to Sir Isaac Newton’s length of the sacred cubit,— 
say 25°025 British inches,—and to its be‘ng the 
necessary beginning, exponent, example, and in- 
separable accompaniment everywhere of the sacred 
system. If we are wrong in so doing ; 2.e., if the 
length given above is not the real length of the 
saered cubit, nor anything at all near it,—we shall 
soon be convicted of our error, on attempting to 
deduce the sacred Hebrew measures of werght and 
capacity theretrom ; instead of from the 22’, or 19°, 
or 15°, inch cubits of other mcn. But if we are nght, 
something else, also noble and pointedly convincing 
of a more than human origin, for those measures, 
may be expected to appear. J ct us first however 
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inquire what general investigation may have been 
doing in these further divisions of the subject. 


SACRED HEBREW CAPACITY STANDARD. 


John Taylor has shown very successfully’ that 
the Hebrew weights were derived from their capa- 
city measures, or from the contents of those vessels 
when filled with rain-water. And as the Bible 
informs us that the ‘ bath,’ or capacity measure for 
liquids, was the same as the ‘ephah,’ or capacity 
measure for dry-goods,—our inquiry is narrowed 
down to ascertaining what the standard for Hebrew 
capacity was, in terms of modern British measure. 

As with the cubit, we find here also that the 
names and relatzve values of the different ancient 
capacity measures, are easy to discover ; especially 
when the Bible assists us with a remarkable part 
of the arrangement in decimals ; or that 


10 omers = 1 ephah; 
and 100 omers = 10 ephahs = 1 homer or chomer. 


To these, some smaller divisions have been sup- 
plemented from the accounts of the Rabbinists, 
as that 

lephah = 3 seahs = 6 hins = 18 cabs = 72 logs; 
while a more important step in the scale,—not only 
because it refers to a larger quantity, but because 
its proportions are stated in the Bible,—has been 
added by John Taylor, viz., the laver = 40 ephahs 


Y*The Great Pyraumil: Why was it built, and who built it?’ pp. 
164-173. 
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or baths. Hence a complete table of the relative 
values of generally admitted Hebrew capacity mea- 
sures, stands thus, beginning with the largest,— 


Laver, ‘ ‘ 1 

Homer or chomer 4 1 

Bath orephah, . 40 10 #1 

Seah, . : -. 120 30 3 1 

Hin, . : . 240 60 6 2 1 

Gomer or omer, . 400 100 10 33 12 1 
Cab, . : - 720180 18 6 3 1¢ 1 
Log, . : . 2880 720 72 24 12 7 4 


Many, nay most, of these subdivisions are Rab- 
binistical only, and not of any direct importance in 
the sacred system ; wherefore the real problem 
before us now is, to determine the absolute value of 
any one in the series; and then to pick out the 
sacred standard. 

Now here again, at this absolute point of these 
capacity measures, just as with the same feature of 
the cubit, comes the excess of our difficulty ; for 
nothing yet recognised in the Bible has been held 
to throw any light on the matter. 

In dearth, therefore of the proper information, 
some inquirers, as Bishop Cumberland in former, and 
M. Boeckh in latter, times, make everything depend 
on a statement of Josephus that an ephah was equal 
to an ‘Attic Metretes;’ and while some contend 
with each other on what the value of that measure 
was, others aver that Josephus was not familar with 
the Greek measures, and really meant a ‘mediumnus.’ 
Others still, prefer a statement of the Rabbinists,— 
that 1 log = 6 hen-cggs; and M. Thenius having 
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ascertained their cubical contents by the quantity of 
water they displaced, and having also confirmed 
that observation by a reference to the stated weight 
of 1 log of water being equal to 61 barley-corns— 
announces that 


British 
cubic inches. 

1 bath = 4°43 English gallons, . : . = 1239: 
while M. Boeckh announces 

1 bath = 8:67 English gallons, . : : . == 2434: 
and Bishop Cumberland announces 

1 bath = 7 wine gallons 4 pints 15 cubic inches, = 1748: 

The mean of all these very different results, 

gives— | 

1 bath, = 1,807 British cubic inches, 

1 homer, . = 18,070 5 
and 1 laver, . : = 72,280 - 


probably not very far from the truth. 

Now John Taylor had his reasons for considering 
the laver = 71,329 British mehes; and we are in- 
clined to add, that if,—in terms of inches, each ‘001 
longer than a British inch, and of which longer inches 
the sacred cubit held 25,—the laver should be found 
to contain 71,250 cubic inches—-or abundantly within 
the three measured determinations above given—-it 
would be most remarkable as an expression for the 
capacity and specific gravity of the whole globe of 
the carth,—a problem of surpassing difficulty even 
to the most advanced science of the present day, 
yet precisely apposite to the purpose in hand, and 
ennobling to the soul of man to contemplate. (Vol. 
lil. p. 152.) 
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But such a result is not to be admitted, except on 
data much more precise than any of those above 
quoted ; and we have not had as yet any Bible 
authority at all, for the absolute value; nor for the 
laver being considered, more than any other size of 
vessel, the standard of the system; from which 
standard, the other mentioned measures are deriva- 
tions only for common purposes. Yet, such testimony 
exists, as we believe, in Sacred Scripture, and in 
rigorous connexion with the linear proportions of 
the sacred cubit, as already laid down ; and thus,— 


Of all the contents of the Tabernacle of the Con- 
sregation, prepared by Moses in the wilderness, 
none was so sacred as ‘the Ark of the Covenant. It 
was kept in the Holiest of Holies ; occupied its 
chief space ; and was never to be looked on by any 
but the High Priest alone, even during © journcy. 
Near it was placed an ephah measure ; and outside 
its compartment, as Michaelis has shown, were 
vacLous other standards of measure ; but no metro- 
logical purpose, that we are aware of, has hitherto 
been assigned to the ark itself. As its original 
nume, ‘arca’ implies, it was a box or chest: and 
its first stated purpose as such, was,-—to hold the 
Divine autogray‘h of the law written on stone. 

This box, made of shittim, or acacia wuod, was 
lidless ; thovgh a cruwn of gold was afterwards 
added round about the rim, and a separate or loose 
lid was made for it ot pure gold, called the mercy- 
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seat. The actual seat, however—said to be oc- 
casionally occupied as a throne by an expression of 
the Divine presence—was not that lid; but was 
formed by the wings of two winged angels, con- 
structed in gold at either end of the lid; which 
lid, at such time, together with the ark below, then 
formed the footstool. 

With the lower part only of this arrangement, 
or the ark, have we.to do; and that was in itself 
(the loose, upper, lid of gold being removed); merely 
a lidless box, made of a hard and tough wood, 
derived from a tree common to the hills of Sinai. 

Such a shape and material are not unusual for 
large vessels of capacity measure. But then, what 
was the size of this one? The Scriptures say, 2°5 
cubits long, 1°5 cubit broad, and 1°5 high. 

Was this outside measure, or inside measure ? 
Outside without doubt ; fist, because, on the latter 
supposition, the vertical component of the propor- 
tions would inevitably have been spoken of as depth, 
and not height; and second, because the lid, or 
mercy-scat being made,—as -duly stated in the 
same place, of only the same length and breadth as 
the open box of the Ark,—would infallibly have 


1 “The lid or cover of the ark was of the same length and breadth, 

and made of the pureet gold. Over it, at the two extremities, were 
‘two cherubim, with their faces turned towards each other, and in- 
‘clined a little towards the lid (otherwise called the mercy-seat). 
‘ Their wings, which were spread out over the top of the ark, formed 
‘the throne of God, the King of Israel, while the ark itself was 
‘the fovtstool (Exodus xxv. 10-22; xxxvii. 1-9).’—-Kitto’s Bible 
Cyclopedia, p. 214. 
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tumbled down. into it, if that length and breadth 
had applied to that box’s inner, and not its outer 
dimensions. 

Hence, with the length of the sacred cubit in our 
hands, we can immediately approach exceedingly 
near to the exact cubical contents of the ark. For, 
although the thickness of its sides is not mentioned 
in Scripture,—a knowledge of the size, shape, and 
material of the whole, being already given,—the 
limits within which such thickness must he found, 
are left very narrow indeed. 

Let the thickness be assumed, for instance, 1°8 
inches ; and these inches similar to those, of which 
the sacred cubit contains 25, and the semi-axis of 
the earth’s rotation 250 millions ;—then the length, 
breadth, and depth, will be reduced from an outsde 
of 62°5, 34%°5. and 37°5 inches, to an inside of 58:9, 
33°9, and 35°7: the continued multiplication of 
which three last quantities gives, 71,282 cubic inches 
for the capacity contents of the box. 

Or, if we consider the sides and ends 1°75 inch 
thick, and the bottomr2 inches,—also very fair pro- 
poctions in carpentry,—then the inside measures 
are 59°0, 34°0, and 35°5; which yield tor their 
cubical contcuts, 71,213 inches. Mean = 71,248. 

Thus in any mode, almost, of practically con- 
structing the «ark-box on the data given in the 
Bible, taken ‘n conjunction with Sir Isaac Newton’s 
length of the sacred eubit—as opposed to the pro- 
fane cubits of Egvpt, Phoenicia, Greece, and Rome. 

VOL. IL. 2G 
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we come extraordinarily close upon that most im- 
portant number of 71,250 cubic inches. And that 
is not only very near to the mean of all men’s de- 
terminations of the contents of one Hebrew laver, 
or forty Hebrew baths; but is the very amount 
also of the coffer in the Great Pyramid,—which 
building, though in Egypt, will be shown in vol. iii. 
to have been composed for purposes much more 
anti- than pro-Hgyptian ; and without that nation’s 
intelligent understanding, or concurrence. But 
here it is enough to remind, that the precise theo- 
retical cubic-contents value already mentioned, is so 
remarkably expressive of the bulk and constitution 
of the earth as a whole,—that the stated use of the 
‘ark’ under circumstances of Divine presence, as a 
footstool,—instantly brings to our minds the words 
of the Lord in Isaiah, and repeated in Acts, ‘ the 
‘earth is my footstool.’ 

When euch remarkable earth-commensurabiulities 
in size and internal physics, then, are assignable by 
modern science to the ark (of the Covenant), on the 
Scripture statement of its dimensions,—and when 
we add thereto the transcendently sacred character 
assigned by Moses to it, and the extraordinary 
means applied to its preservation,—we are obliged 
to consider it as the grand standard, and significant 
origin, of all the other Hebrew measures of capa- 
city, which were allowed to be derived by various 


subdivisions from it. 
The brazen lavers of Solomon, then, which were 
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each of them of the same relative, or stated size as 
the ark,—.e., forty baths in contents,—may be con- 
sidered merely copies of the more ancient ark, as 
to cubical bulk, for common metrological and other 
purposes ; and may, in so far, remain at the head of 
our practical table, while their more precious original 
is only to be referred to on important occasions. 


THE MOLTEN SEA. 


If the above principles are correct,—they may 
throw some light on a very much larger measure of 
capacity still, once in use among the Hebrews for 
sacred purposes,—viz., the ‘ dfolten Sea :’ that huge 
vessel cast in bronze by King Solomon,—and which 
has been restored, imaginatively, of almost every 
possible shape and size by various modern essayists, 
~--bué not connected by them with any very certain 
prruciples, or direct application of the sacred 
stan lard; while the notices of it in the Bible itself, 
are rather couflicting. 

Thus, fer the relative value of its contents,—they 
urs stated in Kings to be 2000, and in Chronicles 
$000, baths. But Inasmucii as the account in 
Kings 1s much more full than that of Chronicles,— 
and in Kings alone is given at the same time the 
contents of the laver u: baths also,—we shall secure 
ourselves from perhaps referring to a profane 
Egyptian or some other size of bath, if we conclude 
that the contents of the Mc!ter. Sea were 2000 of 
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those baths of which the laver held 40; or that in 
fact the Molten Sea was equal, in cubic contents, to 
fifty times one Laver ; and one Laver was equal to 
the Ark of the Covenant ; whose cubic contents in 
inches we have shown to be as nearly as possible 
71,250. 

But then, how does the absolute size of the Molten 
Sea, as given by Bible-stated iinecar measure, accord 
with such a deduction ? 

We read in 1 Kings vii. 23-26, ‘And he made a 
‘molten sea, ten cubits from the one brim to the 
‘other: it was round all about, and his height was 
‘five cubits ; and a line of thirty cubits did com- 
‘pass it round about. . . . And it was an hand- 
‘ breadth thick: .. . it contained two thousand baths.’ 

The first point to be ascertained, is the gencral 
figure ; and here, though some good men _ have 
imagined a cylindrical shape, and some a swelling 
ealdron form,—we are inclined to agree with the 
greater number of all inquirers, who are fer a hemi- 
sphere. For to such a figure the expression ‘ round 
‘all about, conjoined with a diaracter given ‘trom 
‘brim to brim,’ and that diameter equal to twice 
the height,—-seems best to apply ; besides such a 
figure heing the most appropriate shape for a large 
vessel, as this was, of cast brass. Josephus, more- 
over, adds his testimony, whatever that may be 
worth, again and again, expressly stating that the 
‘Molten Sea was of a hemispherical form. 

There then remains only the one further difficulty, 
viz., that the circumference of the vessel is stated at 
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thirty cubits ; when, if the diameter of its brim had 
been really ten cubits, with a circular plan,—the cir- 
cuit must necessarily have been 31°4159, etc., cubits. 

It would seem to be probable, however, that the 
thirty cubits circumference applies to the interior 
measure; while the ten cubits breadth, coupled 
with the five cubits hezght, in place of depth, evi- 
dently allude to exterior measures, as explained in 
the similar case of the Ark. Such too, appeared in 
« manner of itself, on applying the thickness of ‘a 
‘handbreadth’ (deduced from a practical handling 
of a 25-inch cubit, and a liberal interpretation of the 
mere term, as meaning five inches or a little more) ; 
for, on decreasing the ten cubits diameter by that 
quantity on either side, the remainder was almost 
exactly the diameter of a circle, whose circumfer- 
ence measured the thirty cubits actually recorded. 

tience, then, we have to compute the cubical 
contents of a hemispherical hollow, whose diameter 
is, cot ten sacred cubits or 250 inches, but 238°73 
iuches only ; and such quantity, in the same inches 
cubic, amounts to 3,562,070; and divided by 50, 
cives 71,241. 

That is, the Molten Sew contained (under the 
circumstances, within a microscopic quantity of 
difference), fifty times the contents either of the 
most sacred 4rk of the Covenant standard of 
Hebrew capacity measure; or of the Coffer of the 
anti-Egyptian, and entirely un-idolatrous, Great 
Pyramid ; «e., 71,250 cubic Pyramid inches. 

So huge a vessel might perhaps be looked cn by 
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many persons as a mere solitary wonder, and no 
part of a regular system of capacity measures. 
But at the Great Pyramid, there is a space marked 
off to indicate a very large amount of cubical con- 
tents ; utterly different in shape from King Solomon’s 
brazen sea,—yet, when neatly and accurately mea- 
sured, it is found to contain close on the same 
amount of cubical contents as that, or fifty times 
71,250 cubic Pyramid inches. (More exactly, be- 
tween 71,178 and 71,292; see vol. il. p. 168.) At 
the Great Pyramid, too, the chamber space alluded 
to, fills so important a part, both in extending the 
practical application of the metrological system 
there embodied, and in pointing to its high origin 
and noble purposes,—entirely unknown to any 
Egyptians,—that we may safely thence infer, that 
‘the Molten Sea’ of the Scriptures, is likewise no 
accidental or extraneous feature in the sacred 
Hebrew metrology ; but will be found to fulfil pur- 
poses, and to have been framed with a wisdom,—-as 
already shown in the case of both the sacred cubit 
and the Ark of the Covenant,—fully to justify the 
place which it occupies in Holy Writ. 
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